MapiMMaMHiMaRnMnnBM 


THE  UNIVERSE  AND  YOU 


HELEN  NOWEU 


wmmmmmmammmimmmmmmm 


Km 


mmmmmm 


'i'iU 


HiilliiiMiHliliiiiiiiliiiliiiiiUiiiiiiii  liii  i  \  '■. 


of  marxhvi 
2Itbrartpa 


SItjP  (gift  of 

AUTHOR 

COaEGE  IIBRARV 


\\l 


THE 
U  N  I  V 
AND 
YOU 


ERSE 


THE  UNIVERSE  AND  YOU 


HELEN      HOWELL      NEAL 

On  the  basis  of  a  manuscript 
by  Herbert  Vincent  Neal 


CARLBORG-BLADE 


N   C   . 


COPYRIGHT  1954 

BY  CARLBORG-BLADES  INC. 

LAGUNA  BEACH,  CALIFORNIA 

All  rights  reserved.  No  part  of  this  book 
may  be  reproduced  in  any  form  without 
permission  from  the  publisher  except  in  the 
case  of  quotations  used  in  critical  articles 
and  reviews. 


MANUFACTURED  IN   THE   UNITED   STATES   OF   AMERICA 
BY    THE   COLONIAL    PRESS    INC.,    CLINTON,    MASS. 


Affectionately  dedicated  to  JANET  GRIEG  POST  and  to 
each  of  the  many  eager,  responsive  students  who  made 
possible  this  adventure  into  Theoretical  Biology 


\ 


Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

Lyrasis  IVIembers  and  Sloan  Foundation 


http://www.archive.org/details/universeyouOOneal 


Foreword 


Herbert  Neal  was  first  of  all  a  biologist,  and  an  impressive 
teacher  of  the  advancing  body  of  biological  knowledge.  He 
was  devoted  to  his  science  and  to  the  methods  of  science;  he 
communicated  that  devotion  to  his  students.  But  as  a  man, 
he  was  bound  to  ask  himself  whether  the  methods  of  biologi- 
cal science  were  adequate  to  give  us  the  full  truth  about  man. 
This  question  is  one  whose  importance  grows  with  the  years, 
for  it  is  a  matter  of  the  highest  practical  consequence  what 
man  thinks  of  himself  and  what  inferences  he  draws  from 
that  thought  about  his  own  business  on  the  planet  and  his 
own  destiny. 

It  was  characteristic  of  Neal  that  he  gave  to  this  question 
an  answer  of  whose  truth  he  was  fully  convinced  and  which, 
at  the  same  time,  was  wholly  undogmatic.  He  believed  that 
there  is  more  in  human  nature  than  either  biology  or  psy- 
chology or  sociology  can  reveal.  Yet  he  was  wholly  unwilling 
to  press  his  conviction  on  his  readers,  as  he  was  unwilling  to 
press  it  upon  his  students,  by  pure  afl&rmation.  He  preferred 
to  show  by  patient  enquiry  the  difficulties  one  encounters  in 
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simply  identifying  the  man  with  his  biological  nature,  the 
processes  of  his  organism,  or  in  equating  the  history  of  his 
body,  its  evolution  and  dissolution,  with  the  career  of  the 
person  as  "mind,"  and  then  to  invite  the  reader  to  draw  his 
own  conclusions. 

The  Universe  and  You  is  an  outgrowth  of  Neal's  years  of 
teaching  at  Knox  College*  and  then  at  Tufts  College.  His 
courses,  known  as  "Man's  Place  in  Nature"  and  "Theoretical 
Biology,"  evolved  through  the  advances  of  science  and  the 
questions  of  his  students.  Their  problems  suggested  the  need 
of  this  book.  It  might  be  described  as  a  course  in  the  emer- 
gence of  philosophy  out  of  biology.  It  is  something  more 
than  philosophy;  it  is  the  birth  of  reflection  about  man  and 
the  world  from  the  direct  encounter  with  science,  at  the 
frontier  of  its  enquiry  into  truth.  It  raises  the  wish  that  the 
philosopher  latent  in  every  scientist  might  come  to  a  similar 
clarity  and  candor  in  the  statement  of  what  remains  to  be 
known. 

Death  leaves  no  thinker  the  choice  at  what  stage  his  work 
shall  be  interrupted.  Some  manuscripts  have  been  left  all 
but  complete;  some  have  been  barely  outlined.  In  this  case 
the  plan  was  made,  and  much  of  the  writing  done;  but  there 
were  large  gaps,  and  the  question  was  an  open  one  whether 
a  completion  could  be  attempted.  In  the  nature  of  the  work, 
it  was  not  a  biological  supplement  that  was  needed;  nor  yet 
a  philosophical  supplement.  It  was  the  carrying  out  of  a 
point  of  view,  characteristic  of  the  author,  into  a  wealth  of 
material  embracing  parts  of  the  area  of  many  sciences.  It 
could  be  done,  if  at  all,  only  by  one  to  whom  that  view  was 
second  nature. 
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As  the  work  now  stands  completed,  it  is  a  joint  labor  of 
Herbert  Neal  and  Helen  Neal,  his  wife,  herself  a  biologist 
and  teacher.  She  has,  by  her  own  courageous  and  able  effort, 
preserved  for  our  time  a  wealth  of  material  constituting  a 
cumulative  argument,  the  philosophic  fruit  of  Neal's  life- 
work.  She  has  brought  the  scientific  material  up-to-date  and 
reorganized  the  arrangement.  The  resulting  expression  is  in 
her  language.  But  the  major  outlines  of  the  discussion  are 
those  of  Herbert  Neal,  and  the  message  of  these  pages  is  one 
which  this  age  has  great  cause  to  heed. 

William  Ernest  Hocking 
Harvard  University 
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Notes  on  Herbert  Vmcent  Neal 


Herbert  Vincent  Neal,  whose  teachings  are  the  basis  of  this 
book  written  for  the  general  reader  by  his  scholarly  and  dis- 
tinguished widow,  was  a  scientist  of  eminence,  a  teacher  of 
arresting  power  and  a  profound  philosophical  thinker. 

It  was  my  good  fortune  to  have  been  a  student  of  Dr. 
Neal's  from  1917  to  1921  at  Tufts  College.  During  this  time 
as  a  major  student  in  biology,  I  took  all  of  Dr.  Neal's  courses 
and  assisted  him  for  one  year  in  his  course  in  general  zoology 
and  for  two  years  in  his  course  in  comparative  anatomy.  In 
the  thirty  years  which  have  passed  since  that  time,  my  grat- 
itude has  increased  for  the  good  fortune  I  had  in  knowing 
Dr.  Neal  so  well. 

Dr.  Neal's  "Theoretical  Biology"  was  the  greatest  intel- 
lectual experience  of  my  undergraduate  life.  Then  and  now 
the  mind  and  spirit  of  this  notable  teacher  seem  to  me  to 
tower  above  ordinary  minds.  The  topics  we  wrestled  with 
were  fundamental,  persistent,  challenging  and  ultimately 
spiritual.  Above  all,  he  made  his  students  feel  a  lasting  con- 
cern about  understanding  the  growth  of  man's  physical  and 
mental  life,  the  problems  of  his  origin  and  destiny. 
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Herbert  Vincent  Neal  was  born  at  Lewiston,  Maine,  in 
1869.  He  died  in  1940.  He  received  his  Bachelor's  degree 
from  Bates  College.  Later  he  received  a  second  Bachelor's 
degree  and  Master's  degree  and  the  degree  of  Doctor  of 
Philosophy  from  Harvard  University.  Bates  subsequently 
awarded  him  the  honorary  degree  of  Doctor  of  Science. 

After  his  graduate  study  in  Cambridge,  he  spent  a  year  in 
further  study  and  investigation  at  the  University  of  Munich 
in  Germany.  He  returned  to  America  and  became  Professor 
of  Biology  of  Knox  College  in  Illinois.  After  sixteen  years  at 
this  post,  he  came  to  Tufts  College,  succeeding  John  Sterling 
Kingsley  as  Professor  of  Biology.  From  1913  to  1939,  when 
he  retired,  he  was  head  of  the  Department  of  Biology.  For 
twelve  years,  he  was  also  Dean  of  the  Graduate  School. 

Dr.  Neal  was  actively  interested  in  various  marine  biologi- 
cal laboratories.  He  served  as  Director  of  the  Harpswell  and 
later  of  the  Mount  Desert  Island  Laboratories  in  Maine.  He 
was  a  member  of  the  Corporation  of  the  Marine  Biological 
Laboratory  at  Woods  Hole  and  of  the  Bermuda  Biological 
Station. 

He  fully  recognized  the  importance  of  work  for  scientific 
societies  in  advancing  the  cause  of  academic  understanding 
in  America.  He  was  Secretary  of  the  Zoological  Section  of  the 
American  Association  for  the  Advancement  of  Science.  He 
was  President  of  the  American  Society  of  Zoologists,  a  member 
of  the  Association  of  American  Anatomists,  a  Fellow  of  the 
American  Academy  of  Arts  and  Sciences,  and  a  Correspond- 
ing Member  of  the  Russian  National  Academy  of  Science. 
He  was  an  active  member  of  Phi  Beta  Kappa  and  Sigma  Xi. 

The  field  of  embryology  claimed  Dr.  Neal's  chief  research 
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endeavors.  He  was  an  expert  authority  on  the  segmental 
structure  and  the  growth  of  the  vertebrate  head.  This  led 
him  to  have  a  deep  interest  in  the  embryology  of  the  cranial 
nerves  and  the  eye  muscles.  He  also  wrote  on  general  biologi- 
cal questions.  He  was  the  author,  with  collaboration  from 
Herbert  W.  Rand  of  Harvard,  of  two  important  books.  Com- 
parative Anatomy  and  Chordate  Anatomy.  These  are  ad- 
vanced-level textbooks  still  widely  used  as  authoritative  books 
in  a  field  studied  by  nearly  all  American  biologists  and  pre- 
medical  students. 

In  his  own  courses  in  zoology,  anatomy  and  embryology, 
he  insisted  upon  scientific  understanding  and  technical  preci- 
sion. It  was  in  his  course  in  theoretical  biology,  however,  that 
the  undergradute  student  first  felt  that  he  came  to  know  his 
teacher  intimately.  This  notable  course  was  limited  to  stu- 
dents who  had  already  demonstrated  an  interest  in  biology. 
The  subject  of  evolution  was  the  underlying  topic  of  the 
year.  The  growth  of  the  inorganic  world  was  considered. 

It  is  certain  that  no  thoughtful  student  who  fully  partici- 
pated in  Dr.  Neal's  advanced  courses  could  ever  again  ac- 
cept a  simple,  uncritical,  nineteenth  century  materialism  as 
a  basis  for  the  understanding  of  the  embryology  of  the  body 
or  the  development  of  man's  mentality. 

With  the  help  of  this  book,  the  honest  and  intelligent 
reader  may  formulate  his  own  view  in  regard  to  the  ques- 
tions with  which  it  deals.  Dr.  Neal  did  not  wish  to  make 
converts  or  disciples.  He  was  intent  upon  helping  college 
students  develop  into  thinking  men  and  women.  This  trans- 
forming influence  was  his  greatest  achievement,  a  living, 
ever-growing  memorial.  No  book  can  be  as  vital  a  force  as 
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was  his  way  of  living  and  of  sharing  his  philosophy  of  life. 
A  book,  howeyer,  may  pass  on  to  developing  thinkers  the 
active  leaven  of  such  warm  vitality.  Its  thought  about  life 
and  man's  place  in  the  universe  has  permanent  significance 
never  more  actual  than  now. 

Leonard  Carmichael 

Secretary  of  the  Smithsonian 

Institution, 

and  from  1938  to  1953 

President  of  Tufts  College 
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CHAPTER  ONE 


The  Universe  and 
Our  Planet 


The  starry  skies  are  dimmed  for  us  by  electric  street  lights. 
The  position  of  the  sun  and  stars  in  the  heavens  no  longer 
determines  seed  time  and  harvest.  The  seasonal  character  of 
foods  vanishes  before  modern  methods  of  refrigeration  and 
transportation.  The  rigors  of  winter  are  tempered  by  the 
activities  of  a  tiny  thermostat.  The  rhythms  of  day  and  night 
become  more  relative  than  actual.  Thus  the  seeming  impor- 
tance of  nature,  the  realm  of  natural  objects  and  forces,  ma- 
terials and  laws  retreats  steadily  in  our  perspective  as  our 
experience  becomes  increasingly  composed  of  man-made  fac- 
tors. We  possess  a  fast-growing  accumulation  of  scientific 
facts  about  our  expanding  universe  but  a  shrinking  amount 
of  direct  personal  experience  with  it  and  its  ways.  Our  cosmic 
outlook  contracts! 

Yet  the  persistent  problems  of  our  relation  to  nature,  the 
wide  world  of  natural  substances  and  occurrences,  and  of 
nature's  relation  to  us  remain  unsolved.  What  is  nature's 
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source  and  significance?  Is  there  behind  it  an  expression  of 
mind  and  purpose?  Is  there  a  directive  factor  in  nature?  Or 
is  nature  a  series  of  chance  elements  and  events? 

For  the  Taoists,  the  way  of  nature  was  tzujan:  it  came  of 
itself.  Many  of  us  believe  that  nature  has  a  source  beyond 
itself.  Neither  belief  can  be  verified.  It  may  seem  to  take 
more  faith  to  believe  that  chance  determines  not  only  the 
illimitable  range  but  also  each  infinitesimal  detail  of  nature 
than  to  believe  that  there  is  in  our  universe  something  more 
than  nature,  something  directive  behind  the  interrelated 
laws  to  which  nature  conforms.  To  believe  that  nature  has 
a  source  beyond  itself  may  give  it  a  larger  significance  than 
to  deny  such  a  source.  To  fail  to  prove  such  a  belief,  by  the 
ordinary  methods  of  science,  does  not  disprove  it.  The  quest 
of  this  book  is  to  examine  evidence  on  both  sides  of  the 
question:  "Is  there  a  directive  factor  in  our  universe,  or  is 
nature  an  aggregate  of  chance  happenings  and  chance  ele- 
ments?" 

Nature,  the  world  of  natural  phenomena,  of  knowable 
facts,  is  the  field  with  which  science  deals,  but  scientific  in- 
vestigation does  not  always  reveal  ultimate  realities.  Scien- 
tists, however,  make  no  claim  that  all  reality  is  covered  by 
their  studies.  Science  is  a  methodology  dealing  with  data 
which  can  be  observed,  measured,  and  proved.  These  limi- 
tations are  self-imposed  by  the  character  of  its  method.  Be- 
yond these  limits  science  does  not  usually  try  to  answer  ques- 
tions, not  because  they  are  unimportant,  but  because  they 
cannot  be  answered  by  scientific  methods.  Science,  however, 
through  its  facts  supplies  our  quest  with  important  clues. 

There  are  many  matters  which  we  cannot  know  through 
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science  with  its  dependence  upon  sensory  observations  and 
amplifying  instruments.  When  scientists  cannot  know  by 
proof,  they  may  make  assumptions  which  they  test  by  ex- 
perimental procedure.  If  an  experiment  verifies  the  likely 
truth  of  the  assumption,  they  continue  to  believe  it.  If  the 
experiment  refutes  the  assumption,  they  must  seek  another. 
This  accounts  for  discarded  beliefs.  Interpretation  is  based 
on  knowledge  of  fact.  When  knowledge  is  lacking,  insight 
may  penetrate  further  and  reveal  the  significance  of  what- 
ever facts  are  known,  thereby  aiding  the  correct  assumption. 

The  true  goal  of  science  is  the  enlarging  of  man's  under- 
standing of  nature,  but  this  wisdom  cannot  stop  short  of  the 
ultimate  questions  of  source  and  significance.  These,  in  the 
light  of  our  present  knowledge,  must  be  matters  of  assump- 
tion and  interpretation  based  on  insight  and  faith,  as  were 
the  facts  about  radioactivity  before  visible  traces  of  electronic 
behavior  in  experiments  with  Wilson  cloud  chambers  dem- 
onstrated electrons  as  true. 

Science  has  disclosed  order  and  harmony  in  the  universe. 
The  interrelatedness  of  its  laws  suggest  further  unities  so 
that  the  mastery  of  any  special  field  demands  seeing  it  in 
relation  to  the  rest  of  science  and  integrating  it  with  all 
accepted  knowledge.  This  is  a  lifelong  task  but  one  to  which 
you  may  lift  your  eyes  with  hope  and  thanksgiving. 

Until  the  beginning  of  this  century,  modern  astronomy 
had  centered  its  studies  largely  on  our  solar  system.  Now 
the  problems  are  more  likely  to  be  those  of  energy  genera- 
tion in  stars,  why  they  keep  on  shining,  the  relative  abun- 
dancies  of  the  chemical  elements  in  the  universe,  or  the  dis- 
tribution of  the  far-flung  galaxies  in  space.  In  1924  the  new 
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100-inch  telescope  on  Mt.  Wilson  showed  that  the  faint 
group  of  stars  known  as  the  Andromeda  nebula  was  actually 
thousands  of  times  farther  awav  than  any  single  star  known. 
It  showed  a  disk-shaped  stellar  system  or  galaxy  isolated 
from  other  groups.  Its  stars  were  like  in  type  and  arrange- 
ment to  near-by  stars.  Thus  it  was  established  that  "our 
stars"  were  also  organized  into  a  spiral  shaped  galaxy,  a 
twin  of  Andromeda,  in  which  our  sun  and  its  planets  lay  a 
considerable  distance  from  one  of  the  edges  of  the  plate-like 
whole.  Peering  outward  toward  the  rim  of  the  plate,  we 
look  along  the  flattened  or  greatest  diameter  of  the  group 
and  see  the  stars  of  our  galaxy  close-packed  in  what  we  call 
the  Milky  Way.  This  is  a  thin  disk  of  interstellar  gas  and 
stars.  It  is  estimated  that  the  total  quantity  of  material  com- 
prising interstellar  gas  seems  to  be  even  greater  than  all  the 
material  in  all  the  stars  combined.  This  gas  controls  not  only 
the  motion  of  the  stars,  but  also  their  birth  and  the  rates  at 
which  they  grow,  as  well  as  their  evolution. 

Now  that  the  200-inch  Hale  long  range  telescope  on  Palo- 
mar  Mountain  is  in  use,  we  have  wonderful  new  and  detailed 
photographs  of  galaxies.  It  can  look  a  billion  light-years  into 
space,  yet  it  gives  only  a  gimlet-eyed  view  like  peeping  at  a 
ball  park  through  a  nail  hole  in  a  fence.  It  has  been  won- 
derful to  have  the  work  of  this  triumph  in  telescope-building 
supplemented  by  the  wide,  sharp  field  of  the  big  Schmidt 
48-inch  telescope  also  on  Mt.  Palomar.  The  promise  of  future 
revelations  is  bright,  the  tests  of  expansion  surer. 

In  the  great  dome  of  night,  if  the  sky  is  clear,  about  five 
thousand  stars  are  visible  to  us  at  one  time  without  a  tele- 
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scope.  The  nearest  one  is  25  million  million  miles  away,  its 
light  reaching  us  in  4.28  years,  traveling  at  the  rate  of  186,- 
366  miles  a  second.  These  stars  together  with  about  one  hun- 
dred billion  fainter  ones  are  estimated  as  forming  our  galaxy. 
Our  sun  with  its  planets  is  but  a  tiny  part  of  the  whole.  Our 
small  earth  circles  around  a  mighty  sun  more  than  a  million 
times  its  size  and  about  ninety-three  million  miles  away.  This 
great  sun  is  just  an  average-sized  star,  and  its  solar  system 
of  9  planets  seen  from  afar  would  look  like  a  faint  and  mi- 
croscopic blur  upon  the  unimaginably  vast  dome  of  the 
heavens.  Many  other  such  galaxies  exist;  perhaps  a  dozen 
or  fifteen  are  within  a  million  light-years  of  us,  a  light-year 
(the  distance  light  can  travel  in  a  year)  measuring  5.88  tril- 
lion miles.  From  recent  surveys  it  appears  that  galaxies  may 
be  counted  by  the  billions  without  reaching  their  limit.  If 
your  spirit  quails  under  the  account  of  such  numbers  and 
distances,  you  may  take  sanctuary  in  the  amazing  achieve- 
ments of  the  human  mind.  Shapley  tells  us  that  the  "universe 
of  galaxies  is  expanding  at  a  rate  that  at  best  doubles  the 
radius  in  13  hundred  million  years;  but  our  knowledge  of 
the  universe  trebles  in  one  generation."  ^ 

After  stretching  the  horizons  of  our  minds  by  such  outer 
reaches,  our  nearer  neighbors,  the  sun  and  its  planets,  need 
to  be  brought  freshly  into  focus.  A  map,  accurate  in  its  scale 
(such  as  described  by  Russell,  1940),  will  help  us  realize  the 
isolation  of  our  solar  system.  On  this  map  "Pluto  at  its  re- 
motest is  a  foot  from  the  sun,  the  earth's  orbit  only  half  an 
inch  across  and  Jupiter  an  inch  and  a  quarter  from  the  sun; 
but  the  nearest  star  would  be  a  full  mile  away."  ^  The  rest 
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of  the  group  of  100  billion  stars  that  are  said  to  compose  our 
galaxy  are  spread  over  a  space  so  vast  that  light  needs  100 
thousand  years  to  go  from  one  side  to  the  other. 

Not  only  is  our  solar  system  isolated  by  its  remoteness 
from  the  stars  of  its  galaxy,  but  it  is  unique  among  such 
systems  by  its  complexity.  We  know  some  double  stars — 
about  10  per  cent  are  such — a  few  triple,  some  quadruple, 
but  the  largest  number  of  bodies  thus  far  known  in  the  fam- 
ily of  any  star,  except  our  sun,  is  6  (Pollux),  all  stars.  In  our 
solar  system  there  are  the  sun,  9  large  planets,  28  satellites 
belonging  to  6  of  these  planets;  an  estimated  1000  asteroids; 
probably  100  thousand  comets. 

The  spectroscope  reveals  that  all  the  diverse  members  of 
our  solar  system  as  well  as  the  entire  stellar  universe,  of 
which  the  sun  and  its  planets  are  so  small  a  part,  are  com- 
posed of  the  same  kinds  of  chemical  elements  in  varying 
proportions.  In  the  sun  60  are  identified,  40  in  another  star 
and  so  on.  Astronomers  can  tell  us  with  confidence  that  the 
same  elements  are  found  throughout  all  matter  everywhere. 
These  elements  give  off  radiation  of  different  wave  lengths 
whose  lines  and  bands  may  be  photographed  and  identified 
when  separated  by  the  prisms  of  a  spectroscope.  Thus  the 
composition  of  the  most  distant  visible  stars  can  be  known. 

Temperatures  may  also  be  known  through  spectroscopic 
analysis  since  the  radiation  of  a  glowing  body  varies  as  the 
temperature  rises  or  falls.  The  spectroscope,  greatly  aided  by 
Palomar's  eye,  also  indicates  the  motion  of  the  stars  of  galax- 
ies toward  or  away  from  us,  and  the  velocity  of  their  motion. 

We  cannot  know  how  long  the  arrangement  and  motion 
of  the  various  bodies  in  our  solar  system  have  been  main- 
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tained,  but  we  know  that  for  the  period  called  "Historical 
Time"  the  calculated  historical  eclipses  agree  with  "at  the 
time"  records  made  during  the  building  of  the  pyramids  and 
other  accurately  dated  events.  In  some  cases  they  have  served 
to  correct  present  accepted  chronology. 

We  marvel  at  the  fierce  energies  liberated  by  our  sun  and 
by  the  stars,  all  of  which  must  be  considered  suns.  The  de- 
pendence of  plants  upon  sunlight  leads  us  to  infer  that  our 
sun  was  shining  during  the  life  of  the  early  plant  forms 
found  as  fossils  in  rocks  laid  down  a  billion  years  ago.  It  has 
probably  been  shining  ever  since,  very  much  as  it  does  now, 
for  it  is  estimated  that  if  the  sun's  surface  temperature  were 
to  change  by  as  much  as  10  per  cent,  life  on  earth  would 
probably  be  extinguished.  Had  the  sun  been  pure  carbon 
with  just  enough  oxygen  to  keep  it  burning,  the  whole 
would  have  burned  out  long  ago.  Nor  could  the  more  eflS- 
cient  but  still  inadequate  source  of  energy  known  as  gravi- 
tational contraction  account  for  such  quantity  and  duration 
of  energy,  though  it  might  raise  internal  temperatures  to 
points  making  other  sources  available. 

For  a  time  it  was  thought  that  radioactivity  might  account 
for  the  sun's  energy.  But  the  rate  of  radiation  from  uranium 
never  changes,  and  were  the  sun  wholly  made  of  that  mate- 
rial, the  energy  released  would  be  inadequate.  Since  the 
spectroscope  shows  in  the  sun  some  59  other  elements — hy- 
drogen, helium,  carbon,  oxygen,  nitrogen,  etc.,  it  is  known 
that,  whatever  degree  of  radioactivity  goes  on,  its  reduction 
of  mass  into  energy  would  be  a  small  part  of  the  energy 
pouring  its  power  so  bountifully  into  space. 

The  extremely  high  internal  temperature  of  stars  is  an 
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important  factor  in  their  energy  production.  According  to 
Eddington's  theory,  this  may  be  as  high  as  40  million  de- 
grees Fahrenheit.  At  such  temperatures  the  constituent  par- 
ticles are  moving  about  so  forcefully  that  nuclear  transfor- 
mations are  produced.  These  may  vary  in  different  stars,  but 
all  of  them  release  vast  quantities  of  energy  and  involve 
transmutation  of  the  elements. 

A  star  like  our  sun  shines  by  converting  hydrogen  into 
helium.  To  keep  on  shining  at  its  present  rate,  our  sun,  an 
unassuming  dwarf  whose  center  is  little  less  than  half  a  mil- 
lion miles  from  its  surface,  must  convert  564  million  tons  of 
hydrogen  into  560  million  tons  of  helium  every  second.  All 
the  steps  in  this  transformation  worked  out  by  Bethe  of 
Cornell,  are  fairly  well  established  by  experiment.  The  very 
complicated  process  has  been  simply  stated  by  him  for  the 
layman.  "Hydrogen  supplies  the  fuel,  helium  forms  the  ashes 
while  carbon  and  nitrogen  keep  the  process  going  by  a  chain 
of  reactions  at  the  end  of  which  they  are  formed  anew."  ^ 

The  origin  of  the  solar  system  is  one  of  the  most  per- 
plexing problems  facing  astronomers.  The  Laplace  Theory 
(1796)  and  the  Tidal  Theory  (about  1919)  both  proved  de- 
fective. But  early  in  1948  a  completely  new  and  strikingly 
simple  theory  was  put  forward  by  Whipple  of  the  Harvard 
Observatory.  He  believes  that  the  cosmic  dust  which  drifts 
in  great  smoke-like  puffs  through  interstellar  space  is  the 
raw  material  from  which  our  universe  evolved.  One  such 
puff  may  have  given  birth  to  our  sun,  the  earth,  and  other 
planets  and  all  their  satellites.  This  cloud  is  estimated  to 
have  been  perhaps  5  trillion  miles  in  diameter  and  almost 
impossibly  light,  having  only  one  tiny  frozen  particle  of  mat- 
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ter  to  every  5  cubic  yards  o£  space.  Other  such  clouds  have 
been  measured  by  astronomers  where  they  have  been  ob- 
served in  the  Milky  Way.  Some  believe  that  there  is  contin- 
uous creation  of  background  material  and  that  the  universe 
has  an  infinite  future  in  which  all  its  very  large  scale  features 
will  be  preserved. 

Driven  day  and  night  by  the  force  of  starlight,  such  clouds 
converged  until  sufficient  weight  gave  a  center  of  gravity 
around  which  other  masses  swirled.  The  motion  drew  more 
matter  toward  the  swirling  masses.  The  drag  of  particles 
striking  the  inner-sides  caused  the  more  solid  masses  to  ro- 
tate. Increasing  contraction  may  have  set  up  shock  waves  so 
that  the  great  cloud  suddenly  collapsed,  forming  one  central 
incandescent  sun.  Meantime  the  stream  of  smaller  masses  of 
matter,  which  had  been  spiraling  in  and  rotating,  was  left 
suspended  in  space  as  planets.  Friction,  developed  by  these 
rapidly  moving  masses,  heated  them  to  high  temperatures,  as 
fragments  of  meteorites  are  heated  when  they  hurl  through 
our  atmosphere  to  fall  upon  the  earth. 

Astronomers  long  thought  the  compactness  of  our  plane- 
tary system  and  its  orderly  state  was  due  to  a  common  origin 
and  some  process  of  evolution.  Now  they  are  confident  that 
both  sun  and  massive  planets  are  formed  from  cosmic  dust. 

Turning  from  our  universe  to  consider  our  planet,  we  may 
feel  more  at  home.  But  we  must  view  this  earth  of  ours  in 
the  light  of  its  probable  evolution.  For  countless  eons  of  its 
past,  from  cosmic  dust,  through  intense  heat  fusing  its  dust 
into  molten  rock,  through  cloud-enwrapping  moisture  to 
condensation  of  its  seas,  this  earth  of  ours  has  gone  cycling 
on  around  its  sun.  Its  atmosphere,  its  rock  and  soil,  its  seas 
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have  all  had  a  long  evolution.  Before  considering  these,  it  is 
essential  that  we  all  accept  the  changed  concept  of  matter 
which  has  been  established  as  a  result  of  the  revolutionary 
discoveries  of  the  last  six  decades.  These  include  X-rays 
(1895);  radioactivity;  the  relationships  of  elements  as  ar- 
ranged in  the  table  of  atomic  numbers;  the  acceptance  of 
the  behavior  of  all  matter,  living  and  non-living,  as  electrical 
(except  magnetic  fields,  gravitation  and  atomic  fission);  and 
the  development  of  the  science  of  electronics  with  its  radio, 
radar,  sonar,  and  television. 

In  any  form — solid,  liquid  or  gas — matter  is  thought  of 
as  "frozen"  into  electric  particles  with  electrons  revolving 
about  a  tiny  nucleus  of  protons  and  neutrons.  These  energy- 
systems  are  called  atoms.  Atoms  of  the  same  kind  joined 
together  form  elements  such  as  oxygen,  carbon,  or  iron. 
Atoms  of  different  kinds  unite  into  the  combinations  we  call 
molecules  either  by  sharing  or  transferring  electrons.  The 
new  knowledge  of  the  structure  of  atoms  has  brought  new 
undeistanding  of  the  forces  that  unite  them  and  hold  them 
together.  Also  it  explains  why  chemists  are  able  to  make 
synthetic  mixtures  and  various  compounds.  These  atoms  and 
molecules  make  up  not  only  our  rocks  and  stars,  our  air  and 
oceans,  but  also  all  our  common  objects  such  as  furniture, 
fabrics  and  foods.  They  also  make  the  dynamic,  living  energy- 
systems  which  we  call  cells  and  describe  as  alive. 

When  Rutherford  suggested  (1904)  the  revolutionary  hy- 
pothesis which  reduced  the  baffling  and  complicated  obser- 
vations of  radioactivity  to  a  simple  hypothesis,  he  taught  that 
not  all  atoms  are  eternally  stable,  having  existed  from  the 
beginning  of  time  and  likely  to  continue  to  its  end,  as  had 
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been  previously  believed.  Some  atoms  in  nature  are  actively 
unstable,  exploding  with  sudden  violence.  These  compose 
the  naturally  radioactive  substances;  the  observed  penetrat- 
ing rays  are  the  fragments  given  ofE  by  the  atomic  explosions. 

The  substances  of  earth  had  long  been  the  special  study 
of  chemists.  They  arranged  the  elements  in  a  table  according 
to  their  weights.  Although  relationships  were  indicated,  the 
troublesome  fractions  were  puzzling. 

Roentgen's  discovery  in  1895  of  X-rays  gave  a  new  means 
of  exploring  atoms  and  elements.  No  one  has  ever  seen  an 
atom,  but  much  that  we  know  about  them  grew  out  of  the 
study  of  the  nature  of  X-rays.  Atoms  were  now  accurately 
located  by  means  of  X-rays  and  a  few  simple  mathematical 
formulas,  and  a  close  estimate  of  their  size  could  be  obtained. 
The  electrical  nature  of  matter  had  been  discovered,  but  as 
yet  the  individual  character  of  each  kind  of  atom  was  un- 
known. Using  each  element  as  a  target  in  an  X-ray  tube,  a 
beam  of  electrons  was  fired  at  each  in  succession.  The  X-rays 
from  the  tube  were  of  two  kinds,  one  of  which  was  charac- 
teristic of  the  target  element.  Thus  the  atoms  of  each  ele- 
ment were  forced  to  give  an  autograph  in  the  form  of  dif- 
ferent characteristic  X-ray  wave  lengths.  These  waves  when 
studied  showed  close  relationships.  They  arranged  themselves 
in  several  series  of  beautiful  regularity  with  a  few  blank 
spaces  indicating  missing  elements.  There  were  positions  for 
92  kinds  of  atoms,  from  hydrogen  (1)  to  uranium  (92).  The 
strange  irregularities  that  presented  themselves  in  the  ar- 
rangement by  weights  were  lacking;  not  a  single  exception 
appeared. 

It  had  been  thought  that  new  types  of  atoms  might  be 
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discovered  in  the  stars,  but  to  date  the  spectroscope  shows 
that  even  the  most  distant  ones  seem  to  be  made  of  the  same 
materials  as  those  we  know.  Four  artificially  produced  ele- 
ments are  now  added  to  the  92  naturally  occurring  elements, 
but  the  facts  of  radioactivity  make  it  difficult  to  build  any 
new  elements  which  are  at  all  permanent. 

Meantime  just  before  World  War  I,  the  whole  conception 
of  matter  and  electricity  was  revolutionized.  Rutherford  had 
suggested  that  each  atom  was  a  tiny  solar  system  with  elec- 
trons for  planets.  Bohr  made  his  famous  comment  that  there 
were  only  certain  possible  orbits  in  which  electrons  could 
rotate.  If  an  atom  had  many  planetary  electrons  such  as 
uranium  with  92,  these  must  be  grouped  in  orbits  of  differ- 
ent sizes.  Today  with  further  perfection  of  X-ray  methods, 
the  way  in  which  the  electrons  in  the  92  different  kinds  of 
atoms  are  grouped  can  be  stated  with  growing  confidence. 

Something  of  still  greater  importance  came  out  of  this 
work.  It  was  suggested  that  the  atomic  numbers  must  desig- 
nate the  total  number  of  net  positive  charges  on  the  nucleus. 
Rutherford's  experiments  confirmed  this.  Out  of  all  this  has 
come  our  concept  of  the  plan  or  architecture  of  atoms.  The 
positive  charges  on  the  various  nuclei  run  from  1  to  92  for 
92  different  types  of  atoms  corresponding  to  what  are  now 
called  atomic  numbers.  The  external  electrons  in  exactly 
the  same  number  are  grouped  about  the  nucleus. 

The  ideas  of  Rutherford  and  Bohr  on  the  strutcture  of  atoms 
are  now  firmly  established,  but  with  additions.  The  nucleus 
of  an  atom,  around  which  the  planetary  electrons  whirl,  con- 
sists of  a  closely  packed  group  of  neutrons  and  protons,  ele- 
mentary building  blocks  of  nature,  some  two  thousand  times 

12 


THE    UNIVERSE   AND    OUR   PLANET 

heavier  than  the  electrons,  so  that  the  nucleus  contains  prac- 
tically all  the  atom's  matter  and  indeed  energy.  In  Lawrence's 
graphic  words,  the  "protons  and  neutrons  are  visualized  as 
extremely  small,  dense  spheres  of  matter,  so  small  indeed  that 
if  an  atom  were  as  large  as  a  cathedral  on  the  same  scale  the 
nucleus  of  the  atom  would  be  no  larger  than  a  fly."  *  The 
protons  carry  positive  charges  of  electricity,  and  the  number 
of  protons  in  the  nucleus  equals  the  number  of  planetary 
electrons  (negative);  hence  the  atom  as  a  whole  is  electrically 
uncharged.  In  other  words,  the  nucleus  of  an  atom  c6ntains 
a  number  of  protons  equal  to  its  atomic  number  in  the 
periodic  table:  for  instance,  hydrogen  1,  uranium  92,  curium 
(one  of  the  artificial  ones)  96.  Neutrons,  however,  are  elec- 
trically uncharged,  and  accordingly  the  number  of  neutrons 
in  the  nucleus  does  not  affect  the  planetary  electrons.  Vary- 
ing the  number  of  neutrons  in  the  nucleus  alters  only  the 
weight  of  the  atom.  Thus  it  is  that  we  have  isotopes  of  the 
elements — atoms  of  the  same  atomic  number  but  of  different 
weights. 

Today  we  know  that  the  arrangement  of  particles  is  what 
gives  to  each  atom  its  chemical  and  physical  properties  and 
we  know  how  each  is  centered  about  a  nucleus  of  definite 
structure,  a  thousand  million  million  times  smaller  than  the 
atom  itself.  The  table  of  atomic  numbers  summarizes  facts 
and  relationships  and  simplifies  the  study  of  elements.  It 
reveals  a  fundamental  regularity,  a  deep  order  in  nature, 
the  nature  to  which  we  belong  with  our  questing  minds 
seeking  to  understand  the  whole. 

This  simplified  idea  of  the  structure  of  matter  is  adequate 
to  explain   the  fundamental   theory  of  electronics   if  you 
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remember  that  whirling  electrons  can  be  separated  from  the 
influence  of  the  nucleus.  The  static  electricity  due  to  friction 
is  a  good  example  of  this.  Brushing  the  hair  on  a  dry  day 
may  remove  electrons  from  the  molecular  structure  of  the 
hair  so  that  each  hair  acquires  the  same  charge  and  repels 
and  is  repelled  by  its  neighbors. 

Electronics  has  shown  us  how  electrons  can  be  separated 
from  the  influence  of  the  nucleus  and  put  to  useful  work. 
The  medium  of  this  separation  is  the  vacuum  tube  with  a 
long  history  of  experimentation  behind  it.  The  discovery  of 
space-charge  law  governing  the  flow  of  electrons  in  a  high 
vacuum  has  harnessed  the  power  of  electrons  for  all  time. 
They  are  no  longer  locked  within  atoms,  or  wirebound,  or 
surging  through  space  uncontrolled.  They  can  be  isolated  in 
a  high  vacuum  tube  free  from  wires,  and  a  new  control  can 
be  established.  These  tubes  now  number  hundreds  of  va- 
rieties. Still  the  heart  of  radio,  television,  radar  and  sonar, 
these  tubes  and  their  flexible  valves  also  work  for  the  doctor, 
the  fire-warden,  the  policeman  and  the  industrialist,  and 
they  help  in  many  another  human  undertaking.  They  make 
possible  the  amazing  instruments  computing  the  varying 
factors  in  hitting  targets  from  moving  vessels  or  planes.  They 
are  the  basis  of  the  new  modern  miracle,  the  analyzing  and 
calculating  machines,  and  also  of  the  selectors  and  detectors 
which  can  scan  data  ten  thousand  times  faster  than  can 
human  beings.  The  significant  results  in  radium  therapy 
cannot  be  foretold,  but  the  million  volt  X-ray  tube,  now 
used,  bombards  malignant  cells  with  radiation  equal  to  95 
million  dollars  worth  of  radium. 

The  old  dream  of  the  alchemists,  transmutation  of  the 
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elements,  has  been  realized  through  nuclear  physics,  atom- 
smashing,  isotopes  and  artificial  disintegration  with  atomic 
bullets.  All  energy  phenomena  are  now  conceived  as  being 
translatable  one  into  the  other;  light,  heat,  sound,  radio- 
waves.  X-rays  and  "intangibles  beyond"  are  thought  of  as 
aspects  ot  wave-like  movements  of  free  particles  through 
space,  each  class  of  phenomena  having  its  own  distinctive 
wave-length. 

Important  as  these  results  are  in  physical  and  biological 
science,  the  most  significant  consequence  is  the  interaction 
between  neutron  and  uranium  which  causes  nuclear  fission 
(the  explosive  eruption  of  heavy  atoms)  to  yield  not  only 
the  smaller  fragments  of  atoms  but  also  the  long  envisioned 
goal  of  atomic  energy.  The  far-reaching  applications  of  this 
science  give  promise  of  changing  human  lives  unendingly. 
We  may  yet  be  able  to  use  the  atomic  energy  of  the  sun 
directly  without  the  roundabout  service  of  green  plants  to 
which  we  owe  all  our  present  sources  of  energy:  whether 
power — as  steam,  electricity  or  water;  or  fuel — as  gas,  wood, 
coal,  oil  or  peat;  or  food — as  sugars,  starches,  fats  or  proteins. 
Living  is  largely  centered  in  sources  of  energy. 

Atomic  experts  tell  us  that  the  fact  that  man  can  make 
atomic  bombs  does  not  mean  that  he  understands  atomic 
energy  or  the  architecture  of  the  atom.  He  has  learned  much 
about  the  behavior  of  protons,  neutrons  and  electrons,  but 
is  now  learning  that  these  are  always  capable  of  change,  one 
into  the  other,  that  they  have  neither  permanence  nor  iden- 
tity, that  they  may  be  composite.  Nuclear  physicists  have 
subdivided  the  atom  into  15  (some  admit  only  13)  funda- 
mental particles,  and  they  are  already  wondering  if  these 
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are  actually  the  final  stark,  immutable  and  indivisible  foun- 
dation stones  of  the  universe. 

These  controversial  matters  are  part  of  the  order  o£  nature 
which  lies  hidden  beneath  the  manifest  world  of  common 
experience.  They  point  to  the  need  for  enlarging  our  under- 
standing of  the  universe  and  of  life. 

Having  briefly  sketched  our  changed  concept  of  the  elec- 
trical structure  of  matter,  we  can  now  come  back  to  our 
earth  and  its  neighbors. 

New  discoveries  lead  to  the  probability  that  there  are 
thousands  of  stars  in  our  galaxy  which  may  have  inhabited 
planets.  If  only  0.01  per  cent  of  all  stars  had  planets,  and 
only  1.01  per  cent  of  these  were  earth-type,  the  possibilities 
of  life,  as  we  know  it,  existing  on  them  are  incalculable.  Hoyle 
in  Nature  of  the  Universe  (1951)  writes:  "I  would  say  that 
rather  more  than  a  million  stars  in  the  Milky  Way  possess 
planets  on  which  you  might  live  without  undue  discomfort."  ^ 

For  countless  eons  of  its  past,  our  earth  must  have  been 
without  life — from  cosmic  dust,  through  intense  heat  to  con- 
densation of  its  seas. 

Earth's  kind  of  life  with  all  its  amazing  range  of  adap- 
tations to  various  conditions  could  not  exist  on  any  other 
planet  of  our  sun — not  even  on  Mars,  though  some  astron- 
omers believe  that  it  may  possess  its  own  kind  of  plants. 
Mercury  always  has  its  same  side  toward  the  sun  so  that 
one  half  is  too  hot  for  life,  the  other  too  cold.  Venus  lacks 
oxygen  and  has  only  carbon  dioxide  and  ammonia.  Freez- 
ing temperatures  exist  on  Neptune.  On  Jupiter  life  would 
be  simultaneously  poisoned,  frozen,  asphyxiated  and  pressed 
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upon  by  a  million  times  terrestrial  pressure;  and  so  on  with 
the  others. 

On  stars  themselves  life  could  not  exist,  since  they  are  so 
hot  that  atoms  change  their  composition  millions  of  times  a 
second,  and  probably  no  two  atoms  ever  stay  joined  together. 
Life's  processes  need  some  measure  of  duration  in  time. 

Only  after  Earth's  great  heat  had  lessened  and  long-con- 
tinued cooling  had  solidified  its  mass  and  condensed  some 
of  its  encircling  clouds  into  seas,  could  life  have  begun  its 
adventurous  undertaking,  coming  into  being,  maintaining 
itself,  evolving  new  forms  in  the  tepid  oceans,  then  covering 
the  emerging  low  continents  with  verdure;  populating  earth, 
air  and  sea  with  myriad  creatures;  and — most  significant  of 
all  for  us — bringing  consciousness  and  mind  and  our  ques- 
tioning selves  into  being.  Life  and  mind  are  Earth's  unique 
contributions  to  the  world  we  thus  far  know. 

All  the  remarkable  features  of  our  earth  are  involved  in 
its  fitness  for  life  as  we  know  it;  its  dense  crusted  bulk  with 
its  advantageous  distance  from  the  sun;  its  size,  which  enables 
it  to  retain  its  atmosphere;  its  strange  eccentricity  of  orbit 
which  determines  the  inclination  of  the  ecliptic;  its  relative 
amounts  of  solid,  water  and  gas;  these  are  all  unique.  We 
cannot  yet  be  sure  of  such  conditions  elsewhere  in  our  uni- 
verse. It  is  quite  obvious  that  earth's  atmosphere  has  been 
an  important  determinant  in  the  possibilities  of  earth's  life. 

How  all  the  reciprocal  conditions  in  the  original  order  of 
nature  arose  no  one  knows.  Our  distinguished  biochemist 
Henderson,  in  his  notable  early  books  The  Fitness  of  the  En- 
vironment and  The  Order  of  Nature,  thinks  there  is  not  one 
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TABLE  I 

A  TABLE  GIVING  SOME  FACTS  ABOUT 
EARTH'S  ATMOSPHERE 


1  TROPOSPHERE 


16  lbs.  to  the  square  inch  pressure  at  sea  level; 
80%  of  the  weight  of  the  atmosphere;  5  miles 
thick  at  poles,  10  miles  at  equator.  Temperature 
falls  about  1  degree  for  each  300  foot  ascent; 
rapid  changes,  storms  and  calm,  heat  and  cold, 
rain  and  snow. 


2  TROPOPAUSE 


A  thin  layer  where  temperature  ceases  to  rise 
with  increased  altitude. 


3  STRATOSPHERE 


From  7  miles  to  50.  Planes  can  fly  faster  with  less 
power  and  more  safety  but  engines  need  super- 
chargers to  compress  air  to  normal  proportion 
of  oxygen;  cabins  must  be  pressurized  for  people. 
Mild  steady  winds;  sun's  corona  visible;  stars  day 
and  night;  ice  crystal  clouds  sometimes  appear. 


Begins  about  25  miles  up  in  the  stratosphere  for 
about  40  miles;  layers  which  absorb  and  hold 
heat;  this  warm  air  hastens  movement  of  sound 
waves  reflected  from  earth  to  ozone  and  back  to 
OZONE  LAYER  earth  as  Marconi  predicted  and  as  gunfire  dem- 

of  the  stratosphere  onstrates.  Diffused  ozone  filters  out  extra  ultra- 

violet rays  which  would  destroy  life  on  earth. 
Temperature  recorded  on  thermometers  on  rocket 
ships  loaded  with  instruments  average  170°F  at 
40  miles  dropping  to  0°F  at  about  50  miles. 


These  layers  are  of  intimate  importance  to  us 
because  they  reflect  radio  waves;  some  reflect 
longer,  others  shorter  waves.  An  ion  is  a  gas 
molecule  which  has  been  stripped  of  some  of  its 
electrons;  it  hunts  around  for  others  to  take  their 
place;  the  name  means  "traveler";  in  this  state 
they  are  fine  conductors  of  electricity,  and  also 
act  as  electric  mirrors  to  reflect  radio  waves. 


4  IONOSPHERE 


l8 


THE    UNIVERSE   AND    OUR   PLANET 

chance  in  millions  of  millions  that  they  arose  by  mere  con- 
tingency, or  chance.  To  some,  the  fitness  of  the  setting  sug- 
gests that  earth's  arrangement  of  substances  and  conditions 
was  designed  as  a  theater  for  life's  performance.  To  some  it 
has  the  look  of  a  clearly  defined  plan — as  if  the  drama  had 
been  anticipated,  its  setting  and  action  directed — a  biocentric 
earth.  To  others  life  seems  the  great  actor  and  opportunist, 
growing,  evolving,  performing,  making  the  most  of  whatever 
setting  earth  presents,  a  geocentric  life.  To  another  group  the 
mutual  fitness  of  life  and  its  environment  seems  no  more 
purposive  nor  purposeful  than  the  decay  of  uranium  into 
one  type  of  lead.  Both,  they  think,  may  be  regarded  as  part 
of  the  machinery  of  nature.  If  conditions  had  not  suited  us, 
we  should  not  be  here. 

In  judging  if  direction  or  chance  has  determined  these 
relations,  we  must  avoid  the  kind  of  thinking  exhibited  by 
the  tourist  who  exclaimed,  "Isn't  it  wonderful  how  every  big 
city  has  a  great  river  at  its  front  door?" 

Out  of  the  substances  of  earth  with  92  elements,  life  uses 
only  a  few,  3  of  the  commonest  and  none  of  the  rarest.  There 
is  no  element  peculiar  to  living  things  alone.  Carbon,  oxygen, 
hydrogen,  nitrogen,  sulphur  and  phosphorus,  and  a  few 
others  set  together  in  certain  definite  ways  and  chiefly  in 
colloidal  (jelly-like)  conditions,  are  the  special  and  charac- 
teristic foundations  of  life.  Living  systems  are  indeed  of  the 
earth — earthy,  fashioned  from  earth  and  fettered  to  earth  by 
their  composition  from  earth's  elements  and  the  conditions 
earth  presents. 

Four  of  the  commonest  elements  used  by  living  organisms 
— carbon,  hydrogen,  oxygen  and  nitrogen — differ  from  all 
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Others  in  their  capacity  to  produce  the  widest  variety  of 
combinations  and  exchanges  and  in  the  great  diversity  of  re- 
sulting chemical  and  physical  properties.  The  chemistry  of 
such  carbon  compounds  is  called  organic  chemistry,  as  con- 
trasted with  inorganic.  Carbon  is  the  only  element  in  nature, 
except  silicon  in  a  lesser  degree,  which  has  the  capacity  of 
combining  with  itself  to  form  rings  or  long  chains  of  atoms. 
This  makes  possible  and  insures  the  formation  of  the  very 
complex  molecule  of  organic  chemistry,  a  system  made  up  of 
a  great  number  of  substances  (indefinitely  increasing),  with- 
out which,  life  as  we  know  it  would  be  impossible. 

While  the  relation  of  chemistry  to  life  still  presents  many 
unsolved  problems,  the  difficulties  of  solving  them  has  not 
prevented  great  advances  which  have  recently  been  made 
in  integrating  molecular  chemistry  and  biological  processes, 
such  as  the  new  agents  of  chemo-therapy:  sulfanilamide  and 
all  its  derivatives;  penicillin,  streptomycin,  aureomycin; 
cortisone  and  many  others. 

Of  all  the  substances  used  by  living  things,  water  is  pre- 
dominant in  quantity.  There  are  other  relations  of  life  and 
water  determined  by  the  conditions  this  compound  of  hydro- 
gen and  oxygen  contributes  to  our  planet.  Water  as  a  uni- 
versal, inactive  solvent  is  an  active  geological  agent.  A  more 
chemically  active  one  would  be  less  durable  because  it  would 
become  saturated,  and  thereby  no  longer  useful.  It  could 
then  supply  less  rather  than  more  of  earth's  chemicals  to 
plants  through  their  roots.  Directly  or  indirectly  plants  are 
largely  the  source  of  the  materials  built  into  human  bodies 
and  into  those  of  other  animals  and  plants. 

Water  is  the  one  substance  which  as  vapor  is  a  relatively 
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inert  constituent  of  atmosphere  (except  as  it  causes  weather- 
ing in  rocks),  an  important  and  far-reaching  feature  in  the 
meteorological  cycle.  No  other  liquid  could  pass  through  this 
cycle,  binding  so  much  heat  in  evaporation  and  giving  up  so 
much  heat  in  condensation  without  sacrifice  of  some  of  the 
most  vital  features  of  present  conditions. 

Because  of  its  high  specific  heat,  surpassed  only  by  hy- 
drogen and  ammonia,  water  serves  as  a  great  thermostat 
for  earth's  temperature,  equalizing  that  of  oceans,  lakes  and 
streams,  tending  to  maintain  their  nearly  constant  tempera- 
ture levels,  moderating  summer's  heat  and  winter's  cold.  This 
modification  of  conditions  is  very  important  in  the  regulation 
of  chemical  processes  of  living  creatures.  Water  conducts 
heat  better  than  any  other  liquid,  and  its  expansion  when 
near  freezing  and  when  frozen  is  unique.  If  ice  sank  instead 
of  floating  at  the  surface,  the  depths  of  ocean,  insulated  from 
the  atmosphere,  would  fill  with  ice  affecting  disastrous  results 
on  the  temperature  of  the  whole  and  therefore  on  the  life 
processes  of  its  inhabitants.  Oceans  influence  winds,  with 
resulting  dissemination  of  moisture  and  distribution  of  rain- 
fall. All  these  and  other  features  are  of  utmost  importance 
to  plants  and  animals,  and  to  the  chemical  processes  essential 
to  their  living. 

Because  animal  bodies  average  about  70  per  cent  water, 
a  certain  amount  of  outside  heat  has  less  effect  on  them  than 
it  otherwise  would  have,  and  the  physiological,  chemical 
processes  which  must  go  on  within  any  living  body  are  less 
disturbed  by  changes  in  temperature.  But  water  is  equally 
important  in  the  detailed  individual  chemical  processes  of 
ionization  and  surface  reactions  within  living  cells. 
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Life  undoubtedly  came  to  our  planet  while  it  was  entirely 
encircled  by  water.  When  lands  were  first  lifted  up,  there 
were  no  land-living  plants  nor  animals;  but  during  the  ap- 
proximate 2  billion  years  since  that  happened,  there  have 
been  profound  changes. 

The  contours  of  our  land  are  not  primeval.  Their  history 
can  be  read  and  interpreted  in  the  light  of  what  geologists 
have  learned  about  the  constant  forces  which  have  worked 
upon  them,  sculpturing  their  surfaces  and  changing  the  out- 
lines of  the  continents,  which  have  had  their  ups  and  downs. 
Our  landscapes  have  all  had  a  past  history.  Some  have  come 
into  being  by  catastrophic  forces  working  on  the  crust  of  the 
earth,  but  most  of  them  have  become  what  they  are  by  a  slow 
process  of  atmospheric  weathering  and  erosion  on  all  exposed 
surfaces.  Much  of  this  material  is  transported  by  streams  to 
the  sea  and  accumulates  along  the  borders  of  the  continents, 
where  under  pressure  and  with  the  agency  of  cementing  sub- 
stances, it  is  consolidated  into  solid  rock. 

It  is  not  surprising  that  these  rocks,  formed  in  water  under 
such  conditions,  have  preserved  in  them  a  record  of  the 
skeletal  remains  of  the  organisms  of  the  seas  under  which 
they  were  formed.  This  storage  process  of  an  "at  the  time" 
roster  of  inhabitants  of  the  seas,  while  successive  layers  of 
sediment  were  being  bedded  down,  makes  our  planet's  most 
important  contribution  to  the  evidence  supporting  the 
theory  of  evolution.  The  subsequent  elevation,  even  into 
what  are  now  mountains,  is  explained  through  the  enormous 
forces  which  act  upon  the  earth's  crust. 

The  most  significant  fact  about  such  sedimentary  rocks 
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is  their  enormous  total  thickness  which  some  geologists  es- 
timate to  be  not  less  than  25  miles.  Such  an  accumulation 
under  natural  conditions  must  have  taken  an  inconceivably 
long  time,  since  all  the  processes  involved  in  their  formation 
are  extremely  slow;  viz.,  atmospheric  weathering,  erosion, 
transportation  of  the  material  to  the  sea,  deposition,  con- 
solidation by  pressure,  chemical  action,  and  the  final  gradual 
elevation  above  the  sea.  The  slowness  of  the  deposition  of 
limestones  is  better  appreciated  when  it  is  realized  that  many 
of  them  such  as  chalk  are  formed  by  the  shells  of  microscopic 
animals  or  the  lime-encrusted  coatings  on  such  seaweeds  as 
the  corallines.  Furthermore,  it  must  not  be  forgotten  that 
the  sedimentary  rocks  are  themselves  subject  to  disintegra- 
tion and  decay  under  atmospheric  action,  and  consequently 
undergo  continual  loss  when  exposed  to  weathering.  There- 
fore, it  is  impossible  to  say  how  great  the  total  thickness  of 
sedimentary  rocks  may  have  been  originally.  At  most,  the 
sedimentary  rocks  exposed  at  the  present  time  can  be  only 
a  fraction  of  those  formed  and  still  forming  under  the  sea, 
some  of  which  have  been  raised  above  it. 

Moreover,  there  is  evidence  that  large  areas  of  land  have 
been  raised  above  sea  level  and  subsequently  have  eroded 
down  to  a  gently  rolling  peneplain  (such  as  that  of  south- 
eastern New  England  at  the  present  time),  and  at  a  later 
date  have  sunk  again  under  the  sea  and  have  been  covered 
with  more  sedimentary  deposits,  only  to  be  raised  once  more 
above  the  sea — and  so  on  through  "cycles  of  erosion."  The 
great  impressiveness  of  the  Grand  Canyon  of  the  Colorado  in 
Arizona  is  due  not  only  to  its  mile  of  depth  as  an  example 
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of  erosion,  but  to  the  evidence  in  its  North  Wall  of  at  least 
three  cycles  of  erosion.  In  the  light  of  such  evidence  we  can- 
not doubt  the  great  age  of  the  earth. 

Additional  evidence  on  our  planet's  age  comes  from  study 
of  radioactivity  of  uranium  rocks.  These  provide  a  precise 
method  of  measuring  geologic  time.  The  rate  at  which  radio- 
activity takes  place  in  rocks,  together  with  the  amount  which 
has  already  taken  place,  indicates  the  length  of  time  involved 
in  attaining  their  present  state.  By  critical  checking,  it  is  pos- 
sible to  determine  what  proportion  of  lead  in  a  mineral  is  of 
radioactive  origin,  since  the  atomic  weight  of  lead  derived 
from  uranium  is  slightly  different  from  that  of  ordinary  lead. 
When  it  was  established  that  the  comparative  age  of  rocks 
may  be  measured  by  the  time-clock  of  radiation,  the  Geo- 
logical Society  of  America  appointed  a  committee  on  the  age 
of  the  earth.  In  1928  it  made  its  first  report.  The  figure 
given  from  the  evidence  then  available  was  1  billion  years. 
From  later  evidence,  largely  radioactivity  research,  the  gen- 
erally accepted  figure  of  the  report  is  2  billion  500  million 
years. 

Direct  record  of  life  extends  back  more  than  1  billion 
years.  Of  this  span  of  time,  paleontologists  believe  they  have 
a  fairly  complete  record  for  the  last  300  million  years.  This 
is  chiefly  taken  from  the  sedimentary  rocks  where  the  ma- 
terial, often  fragmentary  or  jumbled,  has  been  sufficient  to 
arrange  a  true  sequence  of  living  forms.  These  fossil  forms 
are  the  basis  of  the  evidence  that  a  process  of  changes  charac- 
terize plants  and  animals  which  have  lived  on  our  planet. 
Scientists  agree  they  show  descent  with  modification. 

Early  geologists  had  opened  up  this  marvelous  vista.  The 
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vast  series  of  ages,  each  inconceivably  long,  but  each  marked 
by  its  own  characteristic  forms  of  organisms,  attested  the 
capacity  of  living  things  to  become  increasingly  complex. 
Fossils  gave  evidence  that  the  more  mobile  and  nervously 
complicated  organisms  like  the  vertebrates  were  compara- 
tively late,  while  the  simpler  were  in  the  earlier  rocks.  Ac- 
cording to  their  antiquity  as  indicated  by  the  age  of  their 
strata,  each  type,  as  we  go  back,  differs  more  and  more  from 
its  present-day  living  descendants.   (See  Table  II) 

The  study  of  the  basic  life  functions  in  existing  organisms 
supports  the  view  of  Sherrington,  England's  most  distin- 
guished physiologist,  Nobel  Prize  winner  in  1932  for  his  work 
on  The  Integrative  Action  of  the  Nervous  System.  Sherrington 
writes:  "Through  asking  how,  modern  science  has  come  to 
know  what  life  is — life  is  a  chemico-physical  system — nothing 
else.  There  is  no  boundary,  no  essential  difference  between  the 
living  and  the  non-living."  Later  in  the  same  book,  he  writes, 
"Bethink  you  too  that  perhaps  in  knowing  me  (Nature)  you 
do  but  know  the  instrument  of  a  Purpose,  the  Tool  of  a 
Hand  too  large  for  your  sight  to  compass.  Try  then  to  teach 
your  sight  to  grow."  ^ 

Science  and  its  progress  are  banishing  from  our  lives  the 
magic,  mystery,  and  fear  generated  among  primitive  people 
by  an  untamed  universe.  Shall  we  let  it  banish  also  the 
recognition,  appreciation,  and  faith  resulting  from  the  in- 
tuitions of  mankind  about  the  presence  of  a  source  of 
goodness,  rightness,  and  purpose  beyond  themselves  in  our 
universe?  Is  there  in  our  world  something  more  than  the 
nature  with  which  science  deals,  namely  a  purpose  to  which 
the  configuration  of  this  nature  of  ours  conforms? 
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TABLE  n 
TIME  UNITS 


CHARACTERISTIC 
FEATURES 


CENOZOIC 
ERA 


Cenozoic  Period 
Recent  epoch 


Modern  races  of  men.  Recent 
plants  and  animals.  The  stone 
age  of  human  history. 


Pleistocene  epoch  be- 
ginning about  1,000,- 
000  yrs.  ago 


Glaciation    widespread.    Mam- 
mals attain  present  heights. 


Pliocene  epoch   13 
million  yrs.  ago 


Climate  becomes  cooler  and 
drier.  Man  diverges  from  mon- 
keys, gibbons  and  great  apes. 


Miocene  epoch   18 
million  yrs.  ago 


Mammals  reach  climax.  Prai- 
ries spread  and  grazing  types 
evolve.  Elephants  reach  Amer- 


Oligocene  epoch 


Mammals  evolve  rapidly.  Great 
apes  arise  in  Eurasia. 


Eocene  epoch 


Modern    orders    of    mammals 
arise  and  evolve  rapidly. 


Paleocene  epoch 


Archaic    mammals    dominate. 
Valley    glaciers    exist    locally. 


MESOZOIC 
ERA 


ending  about  60,000,- 
000  yrs  ago 
Cretaceous  Period 
70,000,000 


Jurassic  Period 


Triassic  Period 


Dinosaurs,  pterodactyls,  toothed 
birds  reach  climax,  then  die 
out.  Small  early  mammals  ap- 
pear. Bony  fishes  abundant. 
Flowering  plants,  hardwood 
forests  spread  widely. 


Dinosaurs  and  marine  reptiles 
dominate.  Toothed  birds  ap- 
pear. Ammonites  reach  climax. 
Ganoid  fishes. 


Small  dinosaurs  and  first  mam- 
mals appear.  Reptiles  domi- 
nant. Ammonites  evolve  rap- 
idly. Conifers  and  cycada 
dominate  the  forests. 
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TABLE  n — Continued 


PALEOZOIC 
ERA 


Permian  Period 
200,000,000 


Continental  uplift,  mountains. 
Extreme  dryness  and  cold  re- 
sult in  rapid  evolutions  and 
many  extinctions.  Mammal-like 
reptiles. 


Pennsylvanian  Period 
Carboniferous 


Warm,  damp  climate  helps 
coal-making.  Reptiles  and  in- 
sects appear.  Spore-bearing 
trees  dominate  swamp  forests. 


Mississippian  Period 
Carboniferous 


Primitive  amphibia  and  rep- 
tiles. Trilobites  disappear. 
Shell -crushing  sharks,  lacy  bry- 
ozoans,  and  crinoids  reach 
climax. 


Devonian  Period 
290,000,000 


First  forests.  Lung-fishes  evolve 
into  air-breathing  vertebrates. 
Amphibian  foot  prints.  Brachi- 
opods  reach  climax. 


Silurian  Period 


Armored  fishes.  Elasmobranchs. 
Climate  warm,  locally  arid. 
Corals  build  widespread  reefs. 
First  land  life. 


Ordovician  Period 
350,000,000 


Seas  widespread  over  low  con- 
tinents. Many  new  groups  of 
invertebrates.  First  fishes,  in- 
sects, vertebrates  appear.  Trilo- 
bites reach  greatest  differentia- 


tion 


Cambrian  Period 
400,000,000 


Fossils  abundant  for  first  time, 
representing  marine  life  only. 
Plants  recorded  as  lime-secret- 
ing algae  only. 


PROTEROZOIC     500,000,000  years  ago 
EONS 


ARCHEOZOIC 
EONS 


2,050,000,000  years 
ago  
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CHAPTER  TWO 


Life  and  Its  Activities 


What  is  life?  We  know  many  facts  about  life  and  living 
things  but  find  both  difficult  to  define.  The  more  we  know, 
the  harder  it  becomes  to  make  a  satisfactory  definition. 

We  call  the  study  of  life  and  living  plants  and  animals 
Biology,  the  science  of  life.  But  living  organisms  are  .so 
innumerable,  so  varied,  so  complex  that  knowing  all  their 
forms  and  activities  and  also  all  their  reactions  and  relations 
to  their  environment  is  a  field,  in  all  its  details,  which  no 
one  mind  can  master.  Biology  is  therefore  divided  not  only 
into  Zoology  and  Botany  but  into  a  very  large  group  of 
life-sciences  such  as  Embryology,  Bacteriology,  Cytology 
(study  of  the  individual  cell)  and  a  long,  long  list  of  others. 

There  is  no  reason  to  believe  that  the  activities  and  prod- 
ucts of  living  organisms  are  mysterious.  They  are  all  made 
of  atoms  and  the  groupings  of  atoms  of  different  elements 
which  we  call  molecules.  They  exhibit  electrical  phenomena 
and  work  under  the  same  laws  that  govern  non-living  air  or 
rocks  or  stars.  Science  has  banished  much  of  the  mystery  of 
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living  things  and  has  thereby  increased  the  marvel  of  them 
and  our  sense  of  wonder. 

The  basis  of  modern  biology  is  the  conception  that  the 
changes  and  reactions  that  go  on  in  living  plants  and  animals 
are  not  fundamentally  different  from  those  which  go  on 
outside  living  things  although  they  are  directed  by  condi- 
tions from  within  them.  Often  overlooked,  this  factor  of 
self-direction  is  of  special  interest  to  our  inquiry. 

On  a  bird  walk  one  morning  with  a  group  of  six-year-olds, 
a  great  plane  flew  over  the  meadow  where  we  had  been 
watching  the  flight  of  crows.  As  all  eyes  turned  to  follow  its 
swift  and  noisy  flight,  I  asked  gently,  "Does  that  plane  seem 
to  you  more  or  less  wonderful  than  a  bird?" 

"More,"  came  the  prompt  reply,  one  voice  ahead  of  the 
others.  All  the  heads  nodded  assent. 

"Can  you  tell  me  why?"  I  asked. 

"It  has  a  very  wonderful  engine,"  said  the  same  eager 
voice  still  leading.  The  other  slower  heads  again  nodded 
agreement. 

"But,"  I  ventured,  "if  you  had  a  plane  that  could  start 
itself  and  steer  itself  and  stop  itself,  could  fill  its  own  tank 
and  keep  itself  oiled  and  greased,  would  you  think  it  more 
or  less  wonderful  than  that  plane?" 

"I  think  I've  made  a  mistake — a  bird's  more  wonderful," 
said  our  spokesman,  all  the  faces  lighting  up  with  approval. 

Then,  as  we  had  earlier  found  a  chipping  sparrow's  nest 
with  three  eggs,  I  asked,  "And  if  your  airplane  could  lay 
airplane  eggs  which  would  hatch  out  and  grow — "  I  was 
interrupted  with  a  glad  shout!  Life  needed  no  further  de- 
fense for  those  youngsters. 
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Living  things  carry  on  certain  activities  such  as  feeding, 
growing,  breathing,  getting  rid  o£  wastes,  repairing,  repro- 
ducing, and  moving.  Certain  o£  these  we  can  observe,  but  to 
understand  them  we  need  the  facts  and  techniques  of  physics 
and  chemistry  as  well  as  of  biology. 

Living  always  includes  also  the  reaction  of  the  organism 
to  its  surroundings,  a  constant  adjustment  and  exchange 
with  its  environment.  It  is  the  element  of  direction  of  this 
exchange,  its  precision  and  orderliness,  which  makes  the 
problems  of  the  biologist  so  complicated  and  so  challenging. 

For  example,  the  gallons  of  water  that  are  known  by  ex- 
periment to  pass  from  the  leaves  of  a  great  elm  tree  into  the 
surrounding  air  on  every  summer  day  are  lifted  to  such 
heights  and  travel  from  the  roots  by  the  same  forces  as  are 
utilized  in  any  water  supply  system.  The  controls,  however, 
are  within  the  plants.  No  one  turns  faucets  on  and  off. 
Guard-cells,  at  openings  on  the  under  sides  of  the  leaves, 
open  and  close  to  determine  the  amount  of  moisture  which 
can  pass  out.  These  react  to  conditions  in  the  air,  its  tem- 
perature, humidity,  movement,  etc.  Drought  also  affects  their 
control  through  root  pressure. 

It  is  this  factor  of  control  by  the  organism  which  distin- 
guishes a  living  system  from  one  which  is  not  alive.  We  have 
wonderful  automatic  machines,  but  they  have  their  limita- 
tions. When  a  great  loom  stops  instantly  if  a  tiny  thread 
breaks,  it  has  to  be  started  by  an  operator  after  the  thread 
is  mended. 

Life  exists  in  many  forms,  from  invisible  bacteria,  single- 
celled  protozoa,  to  giant  trees  and  whales.  They  are  all  built 
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of  cells.  The  differences  in  size  between  a  mouse  and  a  man 
are  due  not  to  the  size  of  the  cells  but  to  the  number.  Cells 
are  usually  microscopic,  though  they  may  be  larger  when 
stored  with  food.  Within  its  cells  is  all  the  living  substance 
that  makes  an  organism  alive.  All  the  work  involved  in  living 
is  done  by  the  substance  in  the  cells  called  protoplasm. 

If  you  watch  a  living  cell  under  a  high-power  microscope, 
you  see  within  the  delicate,  thin  membrane  of  the  cell  wall, 
a  fluid — protoplasm — moving  and  flowing.  The  motion  is 
varied  and  continuous.  You  can  recognize  certain  definite 
regions  of  the  dynamic  living  whole.  Nearly  central  is  a  some- 
what spherical  portion  that  appears  more  dense  than  the 
surrounding  fluid.  This  central  dense  protoplasm  is  the  cell 
nucleus  and  the  surrounding  less  dense  fluid,  the  cytoplasm 
(cell-plasm) — but  both  are  protoplasm.  All  but  a  few  types  of 
cells,  like  bacteria,  blood  corpuscles,  and  some  algae,  have 
an  easily  identified  nucleus. 

A  cell  wall  may  be  punctured  and  much  of  the  cytoplasm 
taken  out  without  killing  the  cell,  which  can  make  new 
cytoplasm.  But  if  you  remove  or  injure  the  nucleus,  the 
results  are  serious.  It  cannot  lose  any  part  of  its  substance 
and  survive.  If  the  nucleus  dies,  the  cell  dies.  The  business  of 
the  cytoplasm  is  to  select  from  blood  or  body  fluids  and  to 
provide  all  materials  that  may  be  needed  for  the  various 
processes  carried  on  by  the  cells.  Direction  of  these  processes, 
not  change  in  its  constituent  parts,  is  the  work  of  the 
nucleus. 

There  is  a  limit  to  the  amount  of  protoplasm  which  this 
directive  nucleus  with  its  specialized  structure  can  control,  so 
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protoplasm  is  always  in  cells,  usually  microscopic,  never  in 
indefinite  amounts  as  water  or  air  or  minerals  or  oil  may 
be. 

Each  living  cell  is  far  more  than  the  droplet  of  jelly-like 
protoplasm  it  appears.  Each  is  the  center  of  its  own  energy 
cycles.  Each  is  a  scene  of  oxidation,  the  release  of  energy 
and  a  series  of  links  of  ferment  actions.  Catalysts  (substances 
that  produce  changes  in  other  substances  without  themselves 
being  permanently  affected  by  the  change)  are  ready  in 
swarms  and  in  trains,  each  to  take  its  place  in  the  thousand- 
linked  chain  of  chemical  action.  The  cytoplasm  holds  globules 
within  globules  of  needed  materials,  each  kind  with  its  own 
qualities  and  potentialities.  These  are  furnished  from  our  food, 
changed  in  the  cells  of  digestive  organs  and  carried  with 
oxygen  by  the  blood  to  the  fluids  which  bathe  all  cells. 
Hundreds  of  millions  of  the  various  shaped  molecules  of 
protein  (like  meat  in  their  nature),  suspended  in  fluid  and 
bristling  with  chemical  receivers,  may  be  housed  within  the 
tiniest  invisible  cell.  They  do  not  merge  together  nor  sink 
because  each  carries  an  electric  charge.  These  charges  repel 
each  other. 

Within  each  cell  the  nucleus,  like  any  master  builder,  has 
its  "blueprint"  plan  and  can  summon  its  outfit  of  enzymes 
(special  catalysts)  to  bring  the  plan  into  being.  A  hundred 
or  a  thousand  processes  may  go  on  within  a  living  cell  at  the 
same  time.  Perhaps  it  takes  a  poet  to  quicken  our  minds  to 
life's  qualities. 
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LIFE 

What  am  I,  Life?  A  thing  of  watery  salt 

Held  in  cohension  by  unresting  cells 

Which  work  they  know  not  why,  which  never  halt; 

Myself  unwitting  where  their  master  dwells, 

I  do  not  bid  them,  yet  they  toil,  they  spin 

A  world  which  uses  me  as  I  use  them. 

Nor  do  I  know  which  end  or  which  begin, 

Nor  which  to  praise,  which  pamper,  which  condemn. 

So,  like  a  marvel  in  a  marvel  set, 

I  answer  to  the  vast,  as  wave  by  wave. 

The  sea  of  air  goes  over,  dry  or  wet, 

Or  the  full  moon  comes  swimming  from  her  cave. 

Or  the  great  sun  comes  north;  this  myriad  I 

Tingles,  not  knowing  how  yet  wondering  whyj 

Modern  science  has  taught  us  to  look  upon  our  bodies  as 
energy-  and  heat-producing  engines,  as  chemical  plants  and 
as  electric  generators. 

The  cytoplasm  of  the  living  cell  contains  many  chemical 
substances  in  its  homogeneous  fluid.  They  are  in  tiny  glob- 
ules, and  globules  within  globules,  which  make  it  spongy  and 
increase  the  inner  surfaces,  bristling  with  chemical  receivers 
on  which  chemical  reactions  take  place.  As  many  as  34  ele- 
ments have  been  identified  in  protoplasm,  but  the  essential 
16  are  oxygen,  hydrogen,  nitrogen,  carbon,  sulphur,  phos- 
phorus, iron,  calcium,  potassium,  magnesium,  sodium,  chlo- 
rine, with  a  trace  each  of  copper,  zinc,  cobalt,  and  manganese. 

No  one  has  yet  been  able  to  take  all  these  ingredients  and 
mix  them  together  in  any  way  which  will  make  them  alive. 
Biochemists  hope  they  may  some  day  know  enough  to  do  it. 
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But  at  present  all  protoplasm  is  the  product  o£  living  organ- 
isms and  formed  only  in  them. 

Protoplasm  and  its  products  form  the  mass  and  structures 
of  all  living  things,  plants  and  animals. 

Metabolism  is  the  name  given  to  the  process  whereby 
protoplasm  converts  nutrients  into  energy  and  tissues.  The 
word  comes  from  the  Greek  meta  =  between  +  bole  —  change. 
Protoplasm  differs  from  all  other  matter  in  its  ability  to 
metabolize.  It  carries  on  the  chemical  changes  by  which 
energy  is  provided  for  the  activities  of  all  cells;  by  which 
materials  are  assimilated;  by  which  assimilated  materials  are 
broken  down  (and  sometimes  even  protoplasm  itself)  into 
their  components;  and  by  which  are  made  new  products  and 
new  protoplasm,  the  self-maintaining,  self-building  plants 
and  animals. 

In  a  complicated  organism  each  cell  does  its  part,  each  is 
an  integrated  energy  system  which  depends  for  its  upkeep 
on  currents  of  energy  passing  through  it.  Nutrients  as 
energy  sources  must  flow  in;  waste  with  energy  no  longer 
usable  must  flow  out.  The  cell  wall  is  the  medium  through 
which  the  interchange  between  the  cell's  cytoplasm  and  its 
surroundings  takes  place.  Fluids  move  freely  through  the  walls 
by  osmosis,  but  to  some  substances  they  are  impermeable. 
There  is  undoubted  selectivity  of  materials  by  the  cells. 

Life's  activities  as  we  know  them  would  be  impossible  with- 
out protein,  a  nitrogenous  carbon  compound,  the  charac- 
teristic molecule  in  protoplasm.  The  word  means  that  which 
is  first  or  prime.  Proteins  are  found  in  nature  only  as  prod- 
ucts of  living  cells,  yet  not  all  proteins  are  alive.  When  we 
consume  and  digest  meats,  fish,  eggs,  cheese,  or  milk,  we  are 
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furnishing  our  bodies  with  the  chief  building  materials.  We 
must  first  break  them  down  into  their  constituent  amino 
acids  and  build  them  up  again  into  hair,  nails,  skin,  bones, 
muscles,  blood,  etc.  Nature  takes  care  of  all  these  processes. 
It  would  do  no  good  to  swallow  down  amino  acids,  not 
difficult  to  find,  to  save  the  bother  of  cooking  and  eating. 
Nature  seems  to  demand  that  we  go  through  the  process  of 
breaking  down  proteins  to  build  up  new  structures  and 
repair  old  ones.  This  is  the  basic  purpose  of  eating.  To  this 
process,  nature  has  provided  hunger  and  pleasure  in  food, 
including  the  joy  of  cooking. 

Each  group  of  related  self-building  organisms  has  its 
chemical  individuality  particularly  in  its  proteins.  There  are 
probably  special  proteins  for  each  genus  of  plants  and  ani- 
mals. The  work  of  the  late  Emil  Fischer,  Nobel  Prize  winner 
who  first  tried  to  piece  proteins  together,  achieved  the 
triumph  of  peptides.  If  we  ever  come  to  have  synthetic  beef 
steaks,  it  will  be  because  he  started  chemists  in  the  right 
direction.  He  showed  inconceivable  variety  in  the  groupings 
and  proportional  representation  of  the  nearly  forty  amino 
acids  (some  half  of  which  are  essentials)  which  make  up  in 
various  linkages  the  complex  protein  molecules.  He  estimated 
that  the  number  of  possible  proteins  must  be  128  followed  by 
25  zeros.  To  him  this  explained  the  infinite  variety  of  plants 
and  animals  and  also  the  difference  between  the  protein  in 
blood  and  the  protein  in  milk,  the  difference  between  flesh 
and  horn,  silk  and  nerve.  Woodward  at  Harvard  thinks  that 
Fischer  was  right.^ 

Proteins,  though  relatively  stable,  are  continuously  releas- 
ing their  energy,  breaking  down  into  amino  acids  and  being 
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built  up  again  by  the  activity  of  the  enzymes  in  the  nuclei 
o£  the  cells,  a  part  of  the  process  of  metabolism  which  in- 
cludes all  the  chemical  routine  of  living.  More  proteins  are 
needed  during  periods  of  rapid  growth  and  later  after  middle 
life  when  aging  makes  extra  demands  because  of  constant 
repairs.  At  such  times  the  cytoplasm  of  cells  should  be  sup- 
plied with  food  rich  in  protein. 

But  how  did  the  vitally  important  mixture  of  earth's 
elements,  the  complicated,  resourceful,  infinitely  varied  and 
indispensable  molecule  of  protein  come  to  exist?  Giiye,  the 
Swiss  mathematician,  is  of  the  opinion  that  if  the  atoms  of 
the  universe  were  shaken  together  persistently  so  that  nitro- 
gen, carbon,  sulphur,  phosphorus  and  the  other  necessary 
elements  fortuitously  combined  to  form  a  single  protein 
molecule  of  the  simplest  conceivable  structure,  2  billion  years 
would  not  be  time  enough  to  form  such  a  molecule  by 
chance.  Yet  living  cells  are  so  organized  that  they  can  build 
them  constantly. 

If  you  have  watched  crystals  form  on  a  cold  window  pane 
or  in  a  liquid,  you  have  recognized  a  degree  of  organization 
which  seems  higher  than  anything  apparent  in  a  liquid  or 
gas  where  the  molecules  are  rushing  aimlessly  about.  In  a 
saturated  salt  solution  when  the  salt  cubes  form,  each  face 
with  its  central  depression,  an  element  of  drill  or  regimenta- 
tion seems  to  be  present.  This  seems  to  be  also  true  in  the 
moisture  of  the  air  when  it  spreads  its  crystals  in  plant-like 
forms  over  your  window  glass  or  fashions  the  perfection  of 
its  snowflakes.  The  growth  of  crystals  into  larger  and  larger 
associations  is  accomplished  by  repeating  the  same  structure 
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in  three  directions  over  and  over  again  without  limit.  The 
order  of  crystals  is  drawn  from  disorder! 

But  a  very  different  and  more  complicated  type  of  organi- 
zation is  observed  in  the  living  organism.  Here  every  vital 
function  is  accompanied  by  an  exchange  of  material  whereby 
atoms  are  constantly  taken  up  into  and  expelled  from  the 
organization  which  constitutes  the  living  being.  Neverthe- 
less, its  identity  as  an  individual  continues.  Without  benefit 
of  science  we  can  appreciate  Walter  de  la  Mare's  way  of 
putting  it: 

MISS  T. 

It's  a  very  odd  thing — 

As  odd  as  can  be — 

That  whatever  Miss  T.  eats 

Turns  into  Miss  T.; 

Porridge  and  apples, 

Mince,  muffins,  and  mutton 

Jam,  junket,  jumbles — 

Not  a  rap,  not  a  button 

It  matters;  the  moment 

They're  out  of  her  plate, 

Though  shared  by  Miss  Butcher 

And  sour  Mr.  Bate, 

Tiny  and  cheerful. 

And  neat  as  can  be. 

Whatever  Miss  T.  eats 

Turns  into  Miss  T.^ 

These  living  organized  cells  build  the  elements  into  them- 
selves as  they  are  needed  in  tissues,  organs,  and  systems  which 
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carry  on  the  growth  and  work  of  the  organism,  such  as 
chlorophyll-cells,  leaves,  stems  and  roots  in  plants,  or  muscles, 
lungs,  nervous  systems,  blood,  etc.  in  animals.  All  the  many 
varied  structures  are  a  result  o£  the  selectivity  of  cells,  each 
governed  by  its  nucleus  in  the  self-building,  living  edifices 
of  both  plants  and  animals.  Their  orderly  growth  comes 
from  order. 

The  factors  in  organization  must  synthesize,  build  and 
maintain  the  embryo,  meantime  establishing  the  cooperative 
unity  of  its  millions  of  organized  cells.  These  same  factors 
must  repair  and  sometimes  replace  damaged  parts  of  the 
organisms.  They  must  maintain  constancy  in  each  individual 
amid  the  give  and  take  of  selectivity,  the  equilibration  of 
forces  and  materials  needed  for  maintenance  and  growth. 
This  refinement  of  organization  is  recognizable  in  many 
physiological  processes. 

Living  organisms  consist  of  parts  which  lose  their  essential 
character  when  once  they  are  removed  from  connection  with 
their  wholes.  The  existence  of  one  part  of  a  machine  does 
not  depend  on  the  existence  of  the  other  parts  (though  its 
usefulness  may  do  so),  but  the  life  of  each  part  of  a  living 
organism  does  depend  on  the  life  of  the  whole.  It  is  a 
reciprocal  relation.  An  organism  is  a  dynamic  system  con- 
stituted of  interdependent,  unlike  parts  working  together. 
Coordinative  organization  is  as  essential  to  its  life  as  are  its 
various  structures  and  functions.  However  difficult  the  chem- 
ical phases  of  the  origin  of  life  and  its  maintenance  are, 
the  problem  of  the  beginning  of  biological  organization  is 
far  more  complicated.  It  is  difficult  to  think  that  any  known 
principle  of  chemistry  or  of  physics  can  explain  the  develop- 
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ment  of  a  definite  form  by  an  organism  or  a  piece  of  an 
organism.  When  an  egg  develops  into  a  chick,  we  are  sure 
there  was  organization  already  in  the  egg  to  make  it  possible. 
All  experiments  such  as  Spemann's  on  regeneration  of  parts 
of  injured  animals,  experiments  on  developing  embryos  and 
the  experimental  transplanting  of  cells  from  one  region  of 
the  egg  to  another,  face  what  seem  insoluble  problems  in  the 
forces  of  organizing  relations  in  living  cells. 

In  the  complicated  organism  each  cell  does  its  share,  but 
what  binds  them  all  into  a  cooperative  unit?  Even  in  human 
bodies,  our  conscious  selves  have  no  part  in  maintaining  cell 
processes — beyond  a  few  acts  initiated  by  hunger  or  other 
discomfort  such  as  a  cramped  position  or  close  air  in  a  room. 
What  synchronizes  all  these  processes  giving  unity  and  self- 
hood, what  sustains  the  activity  and  identity  of  the  indi- 
vidual complex  of  ever-changing  substances  amid  never- 
ceasing  variation  in  external  conditions?  Can  the  processes 
of  chemistry  and  physics  be  so  directive,  so  integrative,  so 
synthetic?  Or  may  there  be  some  psychic  factor  as  R.  Lillie 
and  others  have  speculated? 

If  you  have  been  privileged  to  watch  under  a  microscope 
the  fertilization  of  star-fish  or  sea-urchin  eggs  in  sea  water, 
you  have  seen  a  sperm,  little  more  than  a  self-propelled 
nucleus,  enter  an  egg  (many  times  larger  than  the  sperm 
because  of  food-storage),  and  then  have  seen  the  living  pro- 
toplasm of  these  two  nuclei  unite.  With  the  union  of  these 
two  nuclei  a  new  life  is  initiated — a  new  organism  begins  its 
individual  existence.  These  star-fish  or  sea-urchin  eggs  are 
similar  both  in  appearance  and  in  behavior  (as  is  every  kind 
of  egg  in  its  essential  features),  yet  each  united  egg  and 
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sperm  develops  into  the  kind  o£  creature  from  which  the  egg 
and  the  sperm  came.  Each  fertilized  egg  cell  with  its  new 
nucleus  made  by  the  joining  of  the  two  nuclei — one  from  the 
egg  and  one  from  the  sperm — begins  to  divide  and  redivide; 
the  one  cell  becomes  two  cells;  the  two,  four;  the  four,  eight; 
the  eight,  sixteen,  continuing  to  double  for  a  time.  Although 
this  is  a  process  of  multiplication  through  division,  the  cells 
do  not  separate.  This  is  one  of  life's  profound  capacities.  It 
can  be  seen  under  a  microscope  or  in  a  moving  micro  film, 
an  act  of  creation  taking  place  before  your  eyes  like  a  slow 
dance,  the  factors  moving  harmoniously,  as  if  to  cosmic 
rhythms  unheard  by  our  dull  ears. 

The  highly  specialized  intricacy  of  the  nucleus  can  be 
further  made  visible  under  a  microscope  by  using  special 
stains.  Then  we  can  see  chromatin  (color  material)  which 
reacts  strongly  to  basic  stains,  indicating  a  high  degree  of 
chemical  specificity,  while  the  other  materials  in  the  nucleus 
react  weakly  or  not  at  all  to  these  stains.  In  the  nucleus  of  a 
resting  cell,  this  granular  chromatin  is  gathered  in  thread-like 
chromosomes  (color  bodies),  coiled  about  irregularly,  sug- 
gesting a  network.  But  when  a  cell  begins  to  divide,  as  it 
must  for  the  processes  of  growth  and  differentiation,  the 
chromosomes  shorten  and  thicken  into  pairs,  like  packets, 
two  of  each  different  size  and  shape.  These  differences  make 
it  possible  to  trace  their  behavior  during  the  process  of 
division.  The  number  of  pairs,  characteristic  of  different 
species,  varies,  but  is  constant  throughout  a  specific  group. 
Human  beings  have  in  the  nucleus  of  each  cell  forty-eight 
chromosomes  in  twenty-four  pairs,  rabbits  twenty-two  pairs, 
mice  twenty,  fruit  flies  four. 
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This  constancy  in  the  number  of  chromosomes  charac- 
teristic of  each  species  supports  the  assumption  that  there  is 
a  causal  relation  between  chromosomes  and  specific  traits  of 
the  individual.  Experimental  evidence  has  established  the 
presence  of  specific  factors,  called  genes,  which  are  the  bearers 
of  hereditary  processes  producing  these  traits.  The  pairs  of 
chromosomes  are  organized  into  a  mechanism  whereby  their 
genes  are  distributed  to  every  new  cell  formed  in  the  body. 
Each  cell  has  a  replica  of  this  genetic  system  which  regulates 
heredity.  No  one  has  ever  seen  a  gene,  but  regions  of  them 
can  be  transplanted  experimentally.  They  seem  to  be  to  life 
what  atoms  are  to  gas  or  minerals. 

The  division  of  the  nucleus  initiates  this  process  which  is 
called  mitosis  (from  the  Greek,  meaning  thread).  It  becomes 
less  rounded,  more  thread-like  as  its  contents  flow  toward 
either  end  to  form  two  new  centers.  Each  chromosome 
divides,  and  one  of  each  duplicate  moves  toward  one  or  the 
other  of  the  two  newly  forming  centers.  Then  the  cell  wall 
begins  to  constrict  about  the  two  new  nuclei,  and  suddenly 
there  are  two  cells  in  place  of  one,  each  with  an  exact  replica 
of  the  nucleus  which  started  the  division  and  each  cell 
capable  of  its  own  growth  and  activities. 

Consecutive  cell  division  brings  about  the  growth  of  an 
organism.  An  egg  becomes  a  chick.  Except  in  the  earlier 
rapid  growth,  it  is  not  a  frequent  event  in  the  life  of  a  cell. 
The  rate  of  division  does  not  remain  the  same  in  all  parts  of 
the  growing  body,  so  the  regularity  of  the  numbers  is  broken. 
If  you  enjoy  computation,  you  will  find  that  fifty  or  sixty 
successive  divisions  will  produce  roughly  the  number  of 
billions  of  cells  estimated  for  a  grown  man.  Meantime  the 
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cells  are  differentiating;  what  kind  o£  a  cell  each  becomes — a 
feather  or  part  of  an  eye — is  determined  by  the  genes,  a  fact 
proved  by  experiments  of  transplanting  regions  of  genes. 

Another  type  of  cell  division  takes  place  in  germ  cells  in 
preparation  for  fertilization  when  an  individual  is  mature 
enough  to  reproduce  its  kind.  Both  egg  and  sperm  get  rid  of 
half  their  chromosomes.  The  process  is  called  meiosis  which 
means  reduction.  It  is  complicated,  different  in  eggs  and 
sperms,  but  it  can  be  watched.  Again,  for  our  dull  senses, 
there  is  no  calling  of  the  figures  nor  beat  of  cosmic  rhythms. 
The  beautiful  intricacy  and  timing  of  the  details  of  meiosis 
and  the  ingenuity  of  the  experimental  disclosure  of  its  facts 
are  a  remarkable  story  worthy  of  the  importance  of  its 
results — that  in  the  union  of  an  egg  with  a  sperm  the  racial 
number  of  chromosomes  in  a  nucleus  shall  not  be  doubled. 

In  all  biparental  germ  cells,  the  paired  chromosomes  have 
come  one  each  from  the  two  parents.  In  this  reduction 
division  or  maturation,  preparatory  to  fertilization,  the 
chromosomes  do  not  duplicate  by  division,  but  instead,  each 
pair  separates,  one  of  each  going  to  one  of  the  two  newly 
forming  centers  of  the  dividing  cell.  It  seems  to  be  only 
chance  that  determines  which  one  of  the  pair — one  of  ma- 
ternal, the  other  of  paternal  origin — ^goes  to  which  of  the  two 
newly  forming  centers.  If,  in  this  random  process,  one  center 
receives  more  chromosomes  of  paternal  origin,  the  other 
center  has  the  reverse.  But  of  these  two  new  cells  one  is 
discarded  and  disintegrates,  passing  into  oblivion;  only  one  is 
destined  to  unite  with  a  mate  which  has  also  undergone  a 
reduction  division.  This  union  restores  the  racial  number  of 
chromosomes.  But  the  proportional  representation  in  the 
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new  cell  of  grandparent  chromosomes,  maternal  and  pater- 
nal, is  unpredictable,  as  are  all  results  of  random  processes. 
Because  of  this  chance  factor,  there  can  be  no  duplication 
of  individuals  even  among  brothers  and  sisters,  though  there 
may  be  resemblance.  Identical  twins  arise  from  a  doubly 
nucleated  egg  or  from  an  egg  whose  new  mixture  separates 
when  it  first  divides,  sharing  the  same  nucleus. 

Weismann  was  the  first  worker  to  establish  the  fact  that 
the  differences  that  set  one  individual  apart  from  another  are 
due  to  changes  that  had  taken  place  in  the  germ  cells  from 
which  the  plant  or  animal  had  developed.  With  persistent 
experimentation  he  established  his  theory  of  the  germ  plasm: 
that  germ  cells  are  in  no  sense  the  product  of  the  body  which 
contains  them,  but  are  a  direct  part,  early  set  aside,  of  the 
parental  germ  mixture  which  gave  rise  to  the  new  individual 
in  which  they  lie.  This  shifted  the  search  for  the  causes  of 
variation  from  the  developed  organism  to  its  germ  cells  and 
their  behavior,  through  the  mechanisms  they  exhibit. 

Since  Weismann's  day,  the  assumption  of  genes  has  been 
established.  Genes  have  not  been  seen,  but,  like  the  assump- 
tion of  invisible  electrons  in  physics,  they  have  been  proved 
by  experiments.  There  can  be  no  doubt  that  in  a  cell  nucleus 
there  exist  2000  to  2500  genes  (possibly  many  more),  strung 
along  bead-like  in  the  chromosomes,  each  with  an  individual 
potency,  different  from  every  other,  each  taking  its  own  part 
in  the  growth  and  development  of  every  cell  in  each  indi- 
vidual. 

We  must  not  forget  that  all  cells  in  a  complex  animal  or 
plant  come  by  multiplication  through  division  from  one 
single  fertilized  egg  cell  and  share  its  unique  combination  of 
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chromosomes  with  their  constituent  genes.  The  forms  o£  the 
adult  cells  vary  as  much  as  do  the  functions  they  perform, 
a  diversity  incredible  in  anything  but  living  bodies. 

It  has  long  been  known  that  the  fate  of  a  given  piece  of 
material  in  the  developing  egg  depends  to  a  certain  extent 
upon  its  position  in  the  whole.  The  fertilized  egg  is  an 
organized  whole.  The  potencies  of  the  egg  are  due  to  the 
fact  that  the  egg  is  the  prospective  organism,  although  its 
visible  structure  is  that  of  a  cell.  There  is  danger  of  reach- 
ing wrong  conclusions  when  we  deal  with  the  essential  ele- 
ments or  constituents  of  the  germ  cells — nucleus,  chromatin, 
genes,  cytoplasm — independently  and  abstractly. 

Perhaps  you  have  watched  a  chick  embryo  when,  after  the 
egg's  second  day  in  an  incubator,  its  heart  is  not  only  formed 
but  functioning.  On  opening  the  shell  you  can  see,  in  the 
small  disk  of  cells  on  the  surface  of  the  yolk,  the  tiny  embryo 
with  its  visible  tubular  heart  beating  regularly.  If  this  whole 
is  lifted  from  the  yolk  and  kept  bathed  with  normal  salt 
solution,  you  can  watch  the  heart  beat,  hastened  by  heat  and 
retarded  by  cold,  throughout  a  laboratory  period. 

We  can  partly  understand  how  each  cell  formed  from  the 
fertilized  egg  cell  may  have  an  exact  replica  of  that  newly 
formed  nucleus  with  its  new  combination  of  chromosomes 
and  their  constituent  genes.  But  differentiation  is  directed  by 
identical  directive  groups  in  each  nucleus.  One  cell  seems  to 
know  it  must  form  muscle,  another  blood — one  cell  begins 
a  hair,  another  a  nerve.  How  may  a  future  need  be  projected 
as  a  stimulus  for  present  building?  Does  the  selectivity  of 
each  cell  result  from  fore-knowledge  of  its  future  function, 
enabling  it  to  work  to  a  plan?  Is  there  evidence  of  design 
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with  each  new-born  cell  finding  and  fulfilling  its  place  in  the 
pattern?  We  need  to  be  shown  that  the  processes  of  chemistry 
and  physics  alone  are  capable  of  such  creative  synthesis  and 
integration. 

It  was  a  long  but  a  direct  step  ahead  when  in  1905  and 
1915  Albert  Einstein's  theory  of  relativity  found  that  New- 
ton's laws  did  not  conform  to  reality,  so  that  the  assumption 
of  the  ether  was  swept  away.  Then  Max  Planck  convinced 
his  fellow  physicists  that  light  and  radiation  came  not  in 
ethereal  waves  but  in  packets  which  are  called  quanta.  Quan- 
tum theory  explains  why  the  filament  of  an  electric  lamp 
gives  light  when  it  is  heated  by  a  current,  and  solves  many 
related  questions  such  as  the  principle  of  the  photoelectric 
cell  and  other  electronic  problems. 

Erwin  Schrodinger,  Nobel  Prize  winner  (1933)  in  quantum 
theory,  applies  it  to  life  processes  which  can  turn  an  embryo 
into  a  man  and  use  the  directive  genes  in  the  chromosomes 
of  the  nucleus  of  each  cell  to  produce  the  manifold  tissues 
and  organs  which  make  up  his  organism.  "We  must,"  he 
says,  "be  prepared  to  find  a  new  type  of  physical  law  pre- 
vailing in  it."  He  does  not  call  this  new  law  non-physical 
nor  super-physical  but  thinks  it  a  "genuinely  physical  one"; 
it  is,  in  his  opinion  "nothing  else  than  the  principle  of  quan- 
tum theory  over  again."  He  emphasizes  the  curious  distribu- 
tion of  the  hereditary  substance  in  a  many-celled  organism 
as  its  mechanism  of  heredity  and  reminds  us  of  "the  fact 
that  the  single  cog  is  not  of  coarse  human  make,  but  is  the 
finest  masterpiece  ever  achieved  along  the  line  of  the  Lord's 
quantum  mechanics."  ^^ 

Recent  investigators  of  the  nature  of  this  essential  unit  of 

43 


THE    UNIVERSE   AND    YOU 

life,  the  gene,  tend  to  take  the  position  that  it  is  an  organic 
particle,  probably  a  large  protein  molecule — the  only  thing 
we  know  that  can  organize  protein  molecules.  Chemists 
know  very  complex  structures  which  are  organic  molecules. 
Some  protein  molecules  consist  of  thousands  of  atoms.  The 
loss  of  a  single  atom  might  change  such  a  molecule  so  that 
exact  duplication  would  be  stopped,  blocking  cell  division 
and  growth. 

Geneticists  are  sure  of  three  results  of  normal  functioning 
of  genes:  that  exact  duplication  takes  place  in  the  process; 
that  the  gene  may  sometimes  mutate  (change);  that  genes 
somehow  control  and  pass  on  to  the  developing  organism 
the  various  characteristics  that  distinguish  it. 

Variation  through  a  new  combination  of  genes  is  always 
secured  through  meiosis  (reduction).  Its  random  factor  adds 
one  more  chance  of  securing  newness.  The  greater  the  shuf- 
fling of  genes  the  greater  the  chances  for  variation. 

Every  organ  is  re-created  in  each  perfect  individual;  any 
identity  between  resemblances  is  based  on  the  identity  of  the 
developmental  processes  producing  them.  These  processes  are 
interpreted  by  geneticists  as  being  controlled  by  the  hereditary 
units  present  by  the  thousands  in  the  nuclei  of  all  animal 
cells.  These  directive  genes  come  equally  from  both  parents 
and  therefore  are  doubled  in  variety  of  influence  but  not  in 
number.  Each  gene  may  affect  the  development  of  a  number 
of  structures  in  the  new  individual,  or  these  structures  may 
be  influenced  by  a  number  of  genes.  Imperfections  may  oc- 
cur. Dominance  of  one  over  the  other  is  possible  but  unpre- 
dictable. When  visiting  relatives  comment  on  your  looks,  the 
ready  twinkle  in  your  eyes  so  like  your  mother's  father  or  the 
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tilt  of  your  nose  so  like  your  father's  mother,  be  resigned. 
You  can  do  nothing  about  your  gene  inheritance.  Your  task 
is  to  use  it  creatively. 

By  just  such  a  union  of  genes,  we  know  that  the  single 
fertilized  egg-cell  which  started  your  life  on  its  individual 
adventure  became  the  billions  of  cells  which  now  make  up 
your  body.  This  part  of  your  biography  is  not  imaginary, 
although  no  one  observed  it  and  you  yourself  were  supremely 
unaware  of  it.  It  is  known  as  a  universal  feature  of  life's  be- 
ginning processes  for  all  products  of  biparental  reproduc- 
tion. Every  cell  of  your  body  has  a  replica  of  that  first  nu- 
cleus of  yours  and  all  the  factors  composing  it,  a  genetic 
code  mutual  to  all  your  cells,  furnishing  not  only  the  plan 
of  development  but  the  strange  power  to  direct  the  accom- 
plishment of  the  plan  in  the  development  of  the  new  indi- 
vidual— a  new  genetic  mixture. 

We  have  been  describing  the  activities  which  go  on  in 
each  individual  organism  to  sustain  its  life  processes.  We 
need  further  also  to  consider  the  activities  of  variation  and 
mutation  which  have  such  a  significant  relation  to  the  origin 
of  species  and  to  the  profound  changes  we  call  evolution. 

The  processes  of  variation  and  inheritance  in  one-celled 
animals  are  much  simpler  than  in  many-celled.  Woodruff 
watched  Paramecium,  a  one-celled  protozoan,  reproduce 
itself  by  fission  (self-division)  to  the  number  of  9000  gen- 
erations in  thirteen  and  one-half  years.  Because  the  whole 
organism  is  in  immediate  contact  with  the  physical  and 
chemical  conditions  in  the  surroundings,  any  changes  pro- 
duced by  environment  in  protozoa  are  directly  shared  in  the 
development  of  the  new  individuals  arising  by  fission   (divi- 
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sion).  Jennings  found  that  a  favorable  environment  con- 
stantly increased  the  vigor,  fission-rate,  and  variability  of  the 
resulting  stocks,  while  adverse  conditions  were  the  exclusive 
factor  bringing  about  degenerative  changes.  The  loss  of  vi- 
tality and  depression  were  inherited  and  continued  long 
after  conditions  had  been  changed  for  the  better.  Also,  vigor 
and  size  inherited  were  lost  very  slowly  after  conditions  be- 
came unfavorable. 

Conjugation  (union)  in  unicellular  organisms  assures  occa- 
sional biparental  reproduction  and  is  a  source  of  variations. 
Protozoa  may  unite  temporarily  in  conjugation,  exchange 
parts  of  their  nuclei,  then  separate  and  continue  reproduc- 
tion by  fission,  initiated  always  by  division  of  the  nucleus. 
Members  of  a  uniform  stock  after  conjugation  produce  de- 
scendant races  and  stocks  difliering  in  inherited  characteris- 
tics, such  as  size  and  vigor,  rate  of  multiplication  and  resist- 
ance. It  is  clear  that  the  nucleus  contains  materials  which 
affect  deeply  the  development  and  characteristics  of  each 
individual,  as  is  true  in  higher  organisms. 

This  matter  creates  great  interest  and  an  active  field  of 
experimentation  not  only  because  geneticists  are  still  search- 
ing for  an  unknown  factor  in  evolution  that  will  explain 
adaptive  variations  and  their  inheritance,  but  also  because 
at  times  in  a  process  called  synapsis  in  the  nuclei  of  germ- 
cells,  large  groups  of  genes  are  exchanged  by  homologous 
chromosomes  as  a  result  of  "crossing  over."  This  partial 
mingling  of  the  substances  of  two  chromosomes  suggests  a 
secured  means  of  obtaining  new  mixtures  with  increased 
vigor  for  variation. 

In  multicellular  organisms  there  is  no  way  in  which  the 
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germ-cells  of  an  individual  may  be  changed  after  they  are 
formed.  No  changes  in  the  environment  can  affect  their  na- 
ture. There  is  no  mechanism  whereby  changes  in  the  body  or 
the  mind  of  an  individual,  adaptive  or  otherwise,  could  pro- 
duce any  changes  in  its  germ-cells.  No  educational  skills,  no 
mutilation  of  parents,  or  other  acquired  characteristics  can 
be  transmitted  to  germ-cells  and  thereby  inherited. 

Changes  in  the  nature  of  germ-cells  while  they  are  being 
formed  are  therefore  responsible  for  all  inherited  variations. 
They  are  an  unfailing  feature  of  hereditary  processes  and 
thus  are  an  important  factor  in  evolution. 

If  evolution  has  taken  place  by  the  transformation  of  one 
species  into  another,  both  in  plants  and  animals,  there  have 
been  variations  and  they  have  been  inherited,  passed  on 
from  one  generation  to  another.  For  most  scientists  the  prem- 
ises of  the  theory  of  evolution  are  now  accepted  as  established 
facts.  Divergence  through  variation  goes  on  all  the  time,  even 
within  a  given  species.  It  is  the  basic  means  of  producing 
diversification  in  the  forms  of  organisms.  These  branchings 
indicate  proportional  differences  in  the  stock  of  hereditary 
units. 

Mutations  (from  the  Latin  to  change)  are  discontinuous 
variations,  the  extremes  of  which  are  not  connected  by  in- 
termediates. Examples  are  more  familiar  in  hybrid  plants 
(such  as  evening  primroses)  than  in  animals,  where  hornless 
cattle,  Manx  cats,  six-toed  cats,  and  some  distinctive  breeds 
of  cattle,  poultry  and  pigeons  are  results  of  mutations.  Mu- 
tations were  earlier  called  "sports."  They  are  not  always  con- 
spicuous variations,  but  they  are  heritable^  always  breeding 
true  to  form  from  the  first,  which  indicates  that  the  change 
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producing  the  mutation  was  some  change  in  the  germ-cells. 
This  gives  mutations,  whatever  their  cause,  a  direct  leverage 
on  evolution.  Some  geneticists  think  them  more  important 
than  new  combinations. 

Mutations  are  sometimes  harmful,  and,  because  of  the 
character  of  the  change  or  the  loss  of  a  gene,  may  produce 
some  hereditary  defect.  Sometimes  a  mutation  may  change  a 
gene  in  such  a  way  that  it  brings  about  a  useful  variation  in 
the  body,  but  at  present  mutations  are  considered  as  rarely 
adaptive,  i.e.  adding  to  efl&ciency. 

Mutations  occur  in  nature.  They  have  never  been  under- 
stood nor  explained.  Laboratory  experimentation,  however, 
has  been  able  to  induce  mutations. 

The  best  material  for  this  study  has  been  the  very  large 
and  transparent  cells  of  the  salivary  glands  of  fruit  flies.  This 
material  had  also  the  great  advantage  of  having  only  eight 
chromosomes  (four  pairs)  in  each  of  its  cells.  But  its  greatest 
asset  was  the  ease  of  breeding  and  feeding  the  flies,  and  the 
rapid  rate  at  which  they  produce  new  generations.  In  nine 
days  your  answer  to  some  problem  of  the  inheritance  of  a 
mutation  would  be  forthcoming. 

When  Morgan  and  his  school  had  bred  flies  by  the  mil- 
lions, keeping  records  of  the  pedigree  of  each,  they  found 
out  of  20  million  flies  400  mutants  that  bred  true.  Four  hun- 
dred new  species  were  recorded  in  thirty  years.  But  most  of 
the  mutations  seem  slight  and  unimportant.  No  large,  dis- 
continuous steps  appeared.  No  great  novelties  were  produced. 

Experiments  to  try  to  change  genes — by  mutation,  by 
removal  of  certain  regions  of  chromosomes,  by  the  use  of 
colchicine,   drugs,   poisons,   alcohol,   anaesthetics,   whirling, 
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shaking,  heat  and  cold,  light  and  darkness,  starvation  and 
over-feeding — followed  in  quick  succession,  but  the  genes 
were  not  easily  jolted  out  of  their  accustomed  ways. 

Taking  suggestions  from  nuclear  physics,  experiments  were 
tried  on  the  effect  of  radiation  on  genes.  X-ray,  radium,  ultra- 
violet light,  pitchblende  and  other  radioactive  materials  were 
used.  The  results  were  immediate  and  astonishing.  Instead 
of  the  former  proportion  of  mutants,  MuUer  had  150  times 
as  many,  some  of  them  so  modified  that  they  qualified  as 
new  species,  and  they  bred  true — legless  flies,  wingless  flies, 
flies  with  red  eyes,  some  covered  by  hair,  some  naked,  all 
strangely  unlike  their  parents  and  unlike  those  not  exposed 
to  X-rays  or  the  other  sources  of  radiation.  No  one  knows 
clearly  just  what  happened.  The  constitution  of  the  genes 
may  have  been  changed  or  they  may  have  been  shifted  in 
position,  but  new  species  arose  and  persisted,  breeding  true 
to  type. 

Just  what  causes  mutations  outside  of  laboratories  is  not 
yet  known.  It  has  been  suggested  that  cosmic  rays  with  their 
terrific  bombardment  of  atomic  structures  both  inside  and 
outside  of  organisms  may  be  responsible  for  mutations,  but 
no  proof  is  yet  available.  The  field  of  induced  mutations  is 
under  active  experimentation  at  present. 

Changes  occur  in  genes  as  mutations.  These  give  rise  to 
changes  in  the  structures  directed  by  the  genes  in  the  nu- 
cleus. If  the  changes  are  slight,  the  results  are  inconspicuous: 
the  organ  or  the  individual  will  not  differ  widely  from  its 
predecessor.  But  if  they  are  great,  with  many  genes  involved, 
the  organ  affected,  or  even  the  individual,  may  differ  obvi- 
ously from  its  parents. 
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Induced  mutations  show  no  tendency  to  be  oriented,  to 
be  adaptive,  or  to  be  important.  Some  are  harmful,  some  are 
fatal;  no  acquired  characteristics  have  any  influence  on  the 
nature  of  mutations. 

Modern  studies  of  mutations  have  established  the  fact  that 
evolutionary  development  of  new  bodily  characters  may  oc- 
cur in  the  face  of  or  at  least  independently  of  any  direct 
influence  in  environment.  We  cannot  therefore  regard  evo- 
lution as  a  mere  result  of  action  and  reaction  between  the 
physico-chemical  factors  of  environment  and  those  of  a  pas- 
sive, or  possibly  neutral  organism.  There  seems  to  be  a  dy- 
namic factor. 

If  like  variations  occur  in  lines  of  any  group  of  organisms 
in  different  parts  of  the  world,  we  need  no  longer  assume 
that  they  have  spread  from  a  common  center.  We  have  been 
shown  that  they  may  have  come  from  parallel  mutations. 

A  mutation  is  a  definite  change  in  hereditary  treasure 
which  can  only  come  about  by  means  of  some  change  in  the 
hereditary  substance.  Before  the  rediscovery  of  Mendelism, 
deVries,  a  Dutch  botanist,  had  recorded  the  sudden  and  ran- 
dom appearance  of  new  varieties  of  his  evening  primroses, 
which  we  now  know  came  from  chromosome  aberration.  He 
published  his  generalized  Mutation  Theory  in  1901  because 
he  thought  that  in  it  was  a  new  and  effective  factor  in  evo- 
lution. 

Since  quantum  theory  was  only  two  years  old  when  this 
happened,  we  have  but  slowly  come  to  think  of  mutations 
as  explained  by  quantum  theory  of  the  physicists,  with  no 
intermediate  energies  occurring  between  two  neighboring 
energy  levels — quantum  jumps  in  the  gene  molecule. 
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Chromosome  molecules  doubtless  represent  the  highest  de- 
gree o£  well-ordered  atomic  association  we  know  of  in  our 
universe.  This  is  possible  because  of  the  individual  role  every 
atom  and  every  radical  is  playing  in  it.  Only  such  molecules, 
with  their  existing  order,  could  maintain  themselves  and 
produce  orderly  events  in  growth  and  differentiation.  Such 
elaborate  protein  molecules  have  been  known  to  reproduce 
themselves. 

Quickened  by  the  agitation  over  the  theory  of  evolution, 
all  far-seeing  biologists  were  puzzling  over  the  problem, 
"How  is  the  extraordinary  multiplicity  of  living  forms  to 
be  explained?"  The  permanence  of  every  variety  seemed 
firmly  entrenched  against  any  theory  of  progressive  evolu- 
tion. But  experimentation  was  in  the  air.  Nature  was  giving 
answers  to  some  questions  which  were  asked  by  carefully 
controlled  experiment. 

Mendel's  work  in  crossing  different  species  of  plants,  done 
in  a  monastery  garden,  was  a  response  to  this  new  spirit 
of  inquiry  through  experiment  that  was  stirring  all  over 
Europe.  When  in  1866  he  gave  his  first  papers,  their  signif- 
icance was  not  appreciated.  He  was  talking  about  things 
which  could  not  be  seen  but  were  indicated  by  results.  His 
main  assumption  was  that  the  living  individual  might  be 
composed  of  distinct  hereditary  factors. 

Years  after,  Rutherford  postulated  that  the  structure  of 
atoms  explained  their  observed  behavior  in  radioactive  sub- 
stances. His  assumption  was  later  proved  true  by  tests  and 
new  techniques  and  by  the  amazing  development  of  the  sci- 
ence of  electronics.  So  also  Mendel's  assumption  about  dis- 
tinct hereditary  units  (now  called  genes)  as  well  as  the  bodily 
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mechanism  for  their  distribution  and  combination  were  aft- 
erward proved  true  by  microscopic  observation  and  the  rapid 
growth  of  the  science  of  genetics. 

Genetics  can  not  yet  explain  why  the  chromosomes  (which 
carry  the  genes)  of  the  father  and  the  mother  should  divide 
so  invariably  that  some  features  of  the  father  and  some  of 
the  mother  are  passed  on  to  each  child.  Nor  does  it  explain 
why  sex-linked  traits  like  color  blindness  and  hemophilia 
while  carried  by  daughters  appear  only  in  sons. 

Quantum  theory,  which  explains  why  atoms  in  an  electric 
light  filament  give  off  light  when  they  are  heated  by  a  cur- 
rent, has  been  applied  to  photoelectric  cells  and  television 
but  is  just  beginning  to  illuminate  the  problem  of  physi- 
ology as  in  Schrodinger's  application  of  them  to  gene  ac- 
tivities. 

When  death  comes  to  an  organism,  its  catalysts  no  longer 
build  and  build  to  a  plan;  they  tear  down.  The  lifeless  or- 
ganism continues  for  a  time  to  show  its  living  characteristics 
of  mass,  spacial  relations,  weight,  form  and  structure,  both 
in  the  large  and  in  detail,  but  the  endurance  of  this  struc- 
ture fails.  Its  resistance  to  disintegrating  forces  is  gone.  The 
decay  of  equilibrium  has  come  with  death;  its  processes  are 
irreversible.  What  has  gone  from  this  dynamic  entity — what 
has  become  of  its  stability,  that  strange  constancy,  that  ex- 
traordinary quality  of  individuality  and  its  continuing  iden- 
tity? Is  it  for  you  an  adequate  analogy  to  say,  "If  you  sub- 
stitute oil  for  acid  in  the  battery  of  your  car,  no  current  will 
pass?" 

Whether  life's  "currents"  are  wholly  chemicophysical,  or 
the  process  of  chemistry  and  of  physics  plus  something  else, 
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it  has  long  been  known  that  many  biochemical  properties  o£ 
the  cell  are  intimately  associated  with  the  integrity  o£  its 
structure;  once  that  is  destroyed  they  are  destroyed  too.  The 
minimal  freedom  we  must  allow  an  organism  in  order  to 
keep  it  alive  is  just  large  enough  to  permit  it,  perhaps,  to 
hide  its  ultimate  secrets  from  us.  Therefore  it  is  difficult 
to  find  out  how  tissues  and  organs  work  within  the  body. 
But  removal  from  the  body,  while  it  makes  an  end  of  most 
life  processes,  makes  available  structural  details  and  some 
facts  of  chemical  composition.  Microscopic  examination  fur- 
nishes a  static  picture  of  the  form  each  cell  has  built  to  carry 
on  its  functions  and  also  reveals  how  it  has  disposed  the  ma- 
terials selected  by  it  to  form  tissues  and  organs.  What  is  the 
basis  of  this  accurately  placed  selectivity  of  living  cells,  this 
seemingly  intelligent  building  as  if  to  an  agreed-on  plan  to 
fit  a  definite  usefulness? 

Is  there  an  organizing  principle  specific  to  developing  or- 
ganisms and  immanent  in  the  organization  of  matter  itself? 
Biochemists  ask  that  this  coordinative  working  to  a  plait  be 
taken,  not  as  a  postulate  (something  given),  but  as  a  prob- 
lem. They  think  it  better  to  try  stretching  our  concepts  of 
physical  and  chemical  processes  than  to  abandon  them  be- 
cause they  fail  to  explain  this  inscrutable  problem.  We  know 
what  occurs  but  we  cannot  understand  as  yet  how  it  can 
occur. 

Theoretical  phases  of  biology  are  slow  in  making  progress 
partly  because  of  inherent  difficulties,  partly  because  they 
have  seemed  "up  in  the  air"  to  practical  biologists  and  ex- 
perimental workers,  pressed  as  they  are  by  the  varied  and 
difficult  problems  opening  up  on  every  side.  Physics  mean- 
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time  made  its  unprecedented  advances  because  of  its  frank 
recognition  of  the  value  of  purely  theoretical  aspects  and  its 
wide  explorations  on  these  fronts. 

The  central  problem  of  theoretical  biology  today,  and 
doubtless  for  many  a  day  to  come,  is  organization.  Whence 
comes  this  creative  synthesis,  this  regulative,  integrative  or- 
ganization in  living  systems?  Is  organization  an  elemental, 
universal  property  or  capacity  present  in  the  stuff  of  the 
world  from  the  beginning?  Is  organization  everywhere  pres- 
ent in  matter-energy  as  Whitehead  thinks,  or  only  in  the 
somewhere  of  living  organisms? 

Is  the  behavior  of  planetary  electrons  in  the  atom  and  of 
celestial  bodies  in  our  solar  system  a  result  of  organization? 
While  opinions  may  differ  on  this  question,  all  scientists 
agree  that  the  living  world  has  units  involving  a  far  higher 
degree  of  intrinsic  organization  than  any  units  of  the  non- 
living world.  The  source  and  significance  of  organization  in 
living  things  is  part  of  our  quest. 


56 


CHAPTER   THREE 


The  Evolution  of  Life 


When  and  where  and  how  did  life  come  to  exist  on  our  life- 
less planet?  No  one  really  knows,  though  there  is  strong  evi- 
dence that  life  began  in  the  earth's  oceans  before  sunlight 
penetrated  the  encircling  clouds  and  before  any  land  had 
been  lifted  above  the  waters.  While  any  theory  about  the 
beginning  of  life  must  be  a  guess,  the  questioning  does  some- 
thing to  clarify  the  thought  of  the  questioner.  Can  you  think 
that  life  arose  by  mere  chance,  as  expressed  in  that  grandiose 
phrase,  "a  fortuitous  concourse  of  atoms"?  Did  life  "just 
come"?  Can  you  believe  it  a  result  of  spontaneous  genera- 
tion? 

The  work  of  Pasteur  has  established  in  modem  thought 
the  fact  that  life  as  we  know  it,  both  seen  and  unseen,  comes 
only  from  previous  life.  But  in  the  beginning?  We  know  of 
no  cosmic  source  of  pre-existent  life  from  which  earth's  life 
could  stem.  Does  the  presence  of  living  organisms  on  a  planet 
which  had  earlier  been  unfit  for  life  imply  for  you  the  work 
of  a  creator?  Was  life  created,  in  the  sense  of  bringing  some- 
thing into  being  out  of  nothing?  Or  was  there  a  method  fa- 
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miliar  to  us  through  human  creativity,  a  technique  o£  using 
materials  at  hand  under  conditions  already  existing — resi- 
dent forces?  Either  might  involve  something  synthetically 
creative  at  the  center  of  the  world — some  factor  within  the 
integrative  organization  of  living  systems  which  might  ex- 
plain life's  start  and  evolution.  Since  there  are  no  answers 
of  fact  to  these  questions,  science  dismisses  them,  not  as  un- 
important, but  as  beyond  its  method.  Yet  scientists  keep  on 
experimen  ting. 

Vitalists  have  held  that  the  appearance  of  life  on  our 
planet  involved  a  new  force.  Some  thought  of  it  as  a  creative 
factor  from  outside.  Others  considered  the  factor  as  immi- 
nent in  the  nature  of  matter-energy,  coming  from  within. 
Mechanists  dismissed  it  as  part  of  the  machinery  of  nature, 
something  given.  The  protoplasm  of  living  things  is  made 
from  lifeless  elements.  The  process  of  its  making  goes  on 
within  our  own  bodies  all  the  time,  and  in  all  the  plants 
and  animals  about  us.  But  on  a  lifeless  planet  there  must 
have  been  a  beginning  when  matter-energy  became  living. 
Are  we  to  think  of  it  as  creation  or  as  transformation  or  as 
transition?  Biochemists  tell  us  that  as  a  transition  it  is  think- 
able only  if  it  is  considered  at  root  as  a  matter  of  chemical 
rearrangement.  They  cannot  regard  it  as  a  transition  from 
one  fundamental  category  to  another  fundamentally  diflEer- 
ent  one.  But  it  is  easier  by  far  to  accept  rearrangement  of 
materials  as  a  cause  of  life  than  to  find  out  what  caused  the 
first  rearrangement — that  change  in  the  relations  of  earth's 
materials  which  produced  the  first  stirrings  of  life.  No  one 
knows  how  or  why  life  began,  but  some  speculative  thought 
may  quicken  our  minds  to  the  details  of  the  problem. 
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Was  it  in  some  tumultuous  cataclysm  that  the  first  transi- 
tion from  lifeless  to  living  material  attained  this  rearrange- 
ment, trembling  into  being  to  become  the  base  of  all  earth's 
significant  life?  Or  were  there  multiple  birthplaces  for  this 
far-reaching  event  on  our  planet?  Did  a  creator  or  sun's  heat 
or  cosmic  rays  or  some  wandering  chemical  or  a  strengthen- 
ing ferment  or  an  enzyme  or  sudden  electrical  charge  lift  the 
first  lifeless  material  into  a  living  system — into  some  sem- 
blance of  the  colloid,  dynamic  micro-organism  which  today 
we  call  a  living  cell?  No  experiment  has  shown  us  as  yet,  and 
we  may  never  know.  Whatever  the  power  or  the  forces  caus- 
ing that  first  transition  from  lifeless  materials  to  living  sys- 
tems, as  far  as  we  know,  only  cells  that  are  alive  possess  such 
alchemy  today. 

Biologists  know  enough  about  life  and  its  requirements  to 
have  kept  living  tissues  removed  from  the  body  of  a  chick, 
alive  and  growing  in  nutrient  fluids  for  over  fifty  years  (far 
longer  than  such  tissues  were  likely  to  survive  had  they  been 
left  intact  in  the  body  of  the  chick);  but  no  new  starting- 
point  for  a  new  individual  has  been  found  except  an  already 
existing  life.  Each  new  individual  starts  as  a  division  or  as  a 
bud  from  an  already  existent  life — a  detachment  of  a  new 
life  from  a  previous  life.  Like  the  treasured  coals  of  our  an- 
cestors, cherished  from  hearthfire  to  hearthfire  to  kindle 
anew  the  glow  of  living  flame,  these  detachments  may  make 
a  new  self,  itself  and  no  other,  a  new  one,  and  only  one,  of 
the  billions  of  portions  of  living-systems  of  the  world — a  new 
venture  in  the  old  process  of  living. 

Life's  first  forms  had  to  be  self-sustaining  with  only  inor- 
ganic sources  of  energy  as  food  to  build  into  living  proto- 
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plasm.  They  must  have  been  both  complex  and  unstable  but 
dynamically  balanced,  with  governing  systems  as  part  of  their 
constitution  to  regulate  their  balance.  Life  was  a  builder,  the 
first  maker  of  proteins,  the  nitrogenous  carbon  compound 
which  forms  the  essential  substance  of  all  living  things,  the 
protoplasm  which  does  the  building,  and  of  which  nuclei  are 
so  largely  built. 

Can  you  regard  matter-energy  as  having  had  in  it  from 
the  beginning  not  only  sub-atomic  and  sub-molecular  organ- 
ization but  also  the  latent  capacity  of  producing  the  world 
of  living  energy-systems  whenever  the  conditions  were  right? 
When  the  mushrooms  of  a  fairy-ring  appear  on  your  lawn 
over  night,  without  earlier  evidence  of  their  presence  or  read- 
iness to  fruit,  you  infer  that  the  unseen  part  of  the  growth 
had  been  perfected.  In  the  same  sense  the  appearance  of  life 
may  have  been  a  fruition  of  organizing  relations  present 
from  the  beginning  in  the  stuff  of  the  world,  waiting  to  take 
on  life's  processes  whenever  conditions  made  it  possible.  How 
and  why  the  stuff  of  the  world  came  to  be  that  way  is  an- 
other question,  always  coming  back  to  thoughtful  minds. 

Returning  one  morning  from  a  collecting  trip  in  a  swamp 
with  a  nine-year-old  boy,  I  asked,  "How  would  you  like  to 
take  this  pitcher-plant  and  try  to  find  out  how  many  kinds 
of  insects  it  has  caught?" 

Wistfully  he  answered,  "What  I'd  really  like  to  try  to  find 
out  is  how  it  came  to  be  that  way." 

Before  life  appeared,  the  structure  of  atoms  and  of  mole- 
cules was  doubtless  much  as  it  is  today.  These  show  organi- 
zation and  capacities  for  combining,  but  in  too  simple  a 
stage  to  call  alive.  Atoms  unite  to  form  molecules  of  simple 
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compounds  such  as  water,  carbon  dioxide  and  salt.  Molecules 
may  unite  with  others  to  form  more  complicated  compounds 
such  as  sugars,  starches  and  fats,  and  substances  called  cata- 
lysts and  enzymes.  Enzymes  are  a  special  class  of  catalysts 
which  can  synthesize  proteins  from  simple  amino  acids,  or 
glycogen  from  simple  carbohydrates.  The  turning  point  of 
lifeless  materials  into  living  protoplasm  may  have  been 
reached  by  a  protein-building  enzyme  whose  presence  was 
selective,  assembling,  organizing.  Some  biochemists  think 
that  the  chance  organization  of  a  complex  carbon-containing 
molecule,  whose  presence  induced  the  synthesis  of  other  units 
like  itself,  might  occur  because  of  carbon's  tendency  to  form 
long  chains  of  its  atoms.  This  in  its  essence  might  be  con- 
sidered alive.  Or  the  pattern  of  energies  which  brought  about 
the  first  living  molecules  may  easily  have  been  a  unique  pat- 
tern. 

Horowitz  in  his  Evolution  of  Biochemical  Synthesis,  sug- 
gests that  the  first  form  of  life  was  a  "protogene"  which 
chanced  by  a  basic  chemical  grouping  into  an  organization 
capable  of  reproducing  itself  as  viruses  do,  and  of  mutating 
and  slowly  developing  by  changes  into  something  truly  alive. 
More  recent  studies  of  gene  activities  as  an  organic  particle 
and  of  experiments  with  biochemical  synthesis  are  full  of 
interest  and  promise.  They  may  yet  solve  the  problem  of  the 
chemical  synthesis  of  life. 

Was  it  when  earth's  fog-wrappings  lessened  and  sunlight 
could  penetrate  her  atmosphere  that  the  miracle-worker 
chlorophyll  appeared?  Possessing  this,  the  green  plant  uses 
part  of  the  energy  of  sunlight  to  take  carbon  from  carbon- 
dioxide  to  build  its  carbon  compounds  in  one  of  the  most 
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basic  processes  o£  all  nature.  Green  plants  are  great  growers 
and  builders.  On  their  capacity  to  synthesize  substances  from 
earth,  air  and  water  into  food  for  living  systems  depends  not 
only  the  verdure  which  covers  our  continents  but  also  the 
life  of  all  animals.  No  organism  without  chlorophyll  (except 
the  autotrophic  bacteria)  can  build  its  protoplasm,  contain- 
ing proteins  and  carbon  compounds,  directly  from  nature's 
elements.  Animals  must  remake  theirs  from  those  built  up 
by  plants,  as  do  our  dairy  animals;  or  use  other  animals  as 
food,  as  we  use  beef,  lamb,  pork,  poultry,  fish,  and  life's 
products — eggs  and  milk.  This  is  the  supreme  contribution 
of  plants  and  their  chlorophyll  to  the  existence  of  life  and 
its  evolution. 

Each  plant  is  a  builder,  not  only  of  sugars,  starches  and 
fats,  but  also  a  maker  of  proteins — the  nitrogenous  carbon 
compound,  the  characteristic  feature  of  protoplasm.  Protein 
is  the  essential  substance  for  maintaining  life.  Early  in  life's 
history  as  now,  it  is  found  in  nature  only  as  a  product  of  liv- 
ing cells;  then  as  now,  it  is  the  mixture  of  materials  which 
does  the  building,  and  out  of  which  the  living  formative 
parts  of  living  systems  are  largely  built. 

Just  when  or  how  or  why  animal  cells  dependent  on  the 
work  of  plants  came  into  being,  we  cannot  know.  Biochem- 
ists tell  us  that  they  know  no  chemical  reason  why  all  living 
things  should  contain  glucose;  but  a  common  ancestry  for 
plants  and  animals  is  the  only  explanation  they  can  give, 
that  it  is  always  dextro-rotary  glucose  and  never  the  other 
form,  its  mirror  image. 

The  basic  difference  between  plants  and  animals  lies  in 
their  command  of  energy  sources.  Animals,  always  food  users, 
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lacking  chlorophyll  and  being  unable  to  make  their  own 
food,  appropriated  the  materials  produced  by  plants  as  a 
source  of  already  lifted  energy.  Eventually  some  of  them 
came  to  profit  by  using  other  animals  or  their  eggs  or  milk 
as  food.  These  yield  a  still  higher  source  of  energy.  Both 
plants  and  animals  are  thus  users  of  borrowed  energy  and 
of  torn  down  materials.  Life  sets  its  course  against  the  tide, 
and  sails  into  the  adverse  winds  of  diminishing  energy. 

Life  solved  the  problem  of  its  sustenance,  its  continuity 
and  its  perpetuation  on  earth,  by  winding  itself  up,  and 
chlorophyll  was  its  magical  key!  Green  plants  could  trans- 
form energy  from  a  less  to  a  more  available  form.  The  re- 
sults of  this  energy  could  accumulate  beyond  the  needs  of 
the  moment.  Life  could  evolve. 

The  theory  of  evolution  has  had  a  long  and  stormy  history 
in  modern  thought.  It  implies  the  descent  of  widely  different 
forms  of  life  from  a  few  elemental  kinds  in  a  remote  pasti 
Only  the  simplest  life-forms  are  found  in  the  oldest  fossil- 
bearing  rocks.  When  more  and  more  fossils  began  giving 
evidence  of  descent  with  modification,  biologists  all  over 
Europe  started  puzzling  over  the  problem  of  explaining  the 
multiplicity  of  kinds  of  living  forms.  Certainly  like  came  from 
like;  offspring  resembled  their  parents  or  grandparents.  Yet 
it  became  apparent  that  each  year  gardeners  and  stock  breed- 
ers were  reaping  rewards  from  new  varieties  of  seeds  and 
careful  selection  of  cattle,  pigs,  and  horses. 

In  rationalistic  France,  even  before  the  publication  of 
Darwin's  Origin  of  Species^  the  idea  of  evolution  had  been 
stirring  for  some  time.  Lamarck  (1744-1829)  had  stated  the 
first  general  scientific  theory  of  evolution.  He  held  evolution 
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to  be  a  general  fact  which  includes  every  form  of  life  in  a 
simple  historical  process.  He  based  it  on  an  ancient  and  non- 
evolutionary  conception  of  living  organisms  occurring  in  a 
sequence  from  less  to  more  perfect  forms  which  he  combined 
with  a  belief  that  change  involves  progress.  He  did  not  fail 
to  note,  however,  the  exceptions  and  disturbances  which 
took  place.  More  than  many  later  proponents  of  evolution, 
he  observed  that  the  two  factors  of  direction  and  orientation 
were  accompanied  by  chance  and  random  features  and  he 
insisted  that  both  must  be  explained  in  a  consistent  general 
theory.  He  emphasized  adaptation  through  use  and  disuse  of 
organs,  but  he  assumed  the  inheritance  of  acquired  charac- 
ters induced  by  habits  and  environment.  Modern  experimen- 
tation has  refuted  this  assumption. 

In  England,  Darwin  was  chosen  to  go  as  naturalist  on  the 
voyage  of  H.M.S.  Beagle.  While  in  South  America  he  was 
puzzled  by  his  observations  of  the  strange  resemblance  be- 
tween the  giant  fossil  animals,  whose  remains  he  dug  from 
the  more  recently  formed  rocks,  and  the  little  armour-plated 
armadillos  he  found  still  living  in  the  region. 

After  Darwin  finished  his  report  for  the  five-year  Beagle 
expedition,  he  gave  himself  to  sifting  his  observations  and 
to  gathering  new  ones,  studying  the  methods  used  by  breed- 
ers to  produce  new  varieties  of  domestic  animals.  He  clearly 
saw  that  the  chances  of  promoting  improvements  were  in- 
creased by  a  breeder  who  would  select  animals  which  varied 
in  a  desired  direction.  From  this  observation  he  made  the 
deduction  that  somewhere  in  nature  was  an  unknown  selec- 
tor or  breeder.  This  gave  birth  to  his  idea  of  natural  selec- 
tion  as   the  means  whereby  evolution  had   been  brought 
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about.  This  assumption  in  Darwin's  first  formulation  has  not 
withstood  the  test  of  time.  Natural  selection  is  still  a  factor 
in  evolution  but  does  not  depend  on  existence  or  survival 
as  applied  to  individuals  or  even  to  populations  or  species. 
Working  through  differential  reproduction,  its  relation  to 
the  best-adapted  is  relative  and  approximate,  not  absolute. 
Darwin  felt  impelled  in  the  face  of  his  mass  of  evidence 
to  replace  a  belief  in  special  creation  by  a  belief  in  evolu- 
tion. In  the  last  paragraph  of  his  introduction  to  Origin  of 
Species  he  wrote: 

Although  much  remains  obscure  and  will  long  remain 
obscure,  I  can  entertain  no  doubt  after  the  most  deliberate 
study  and  dispassionate  judgment  of  which  I  am  capable, 
that  the  view  which  most  naturalists  until  recently  enter- 
tained and  which  I  formerly  entertained — namely  that 
each  species  has  been  independently  created — is  erroneous. 
I  am  firmly  convinced  that  species  are  not  immutable. 

Then  in  1859  like  a  thunderbolt,  came  Darwin's  Origin 
of  Species  to  disturb  the  quiet  air  of  accepted  and  traditional 
thought.  The  first  edition  (1250  copies)  was  exhausted  on 
the  day  of  publication.  Simpson  in  Landmarks  in  the  Strug- 
gle between  Science  and  Religion  writes: 

It  was  eagerly  devoured,  and  while  it  excited  in  the 
minds  of  the  younger  students  delight  and  enthusiasm, 
it  aroused  among  the  older  naturalists  anything  from  cool 
aversion  to  violent  opposition. 

The  attitude  of  the  religious  world  toward  this  book  is 
well  illustrated  by  the  remark  addressed  to  Canon  J.  M. 
Wilson  by  his  father,  a  country  clergyman,  to  whom  young 
Wilson,  then  a  master  at  Rugby,  had  taken  a  copy  of 
Darwin's  book  as  a  Christmas  gift  in  1859,  one  month  after 
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its  publication.  "I  cannot  conceive,"  said  the  old  gentleman 
to  his  son,  "how  a  book  can  be  written  on  the  subject. 
We  know  all  there  is  to  be  known  about  it.  God  created 
plants,  animals,  and  man  out  of  the  ground."  ^^ 

In  Darwin  and  the  Origin  of  Species,  Sir  Arthur  Keith 
says  of  Darwin: 

He  knew  he  was  treading  on  dangerous  ground;  for  an 
Englishman  to  doubt  the  truth  of  the  Biblical  record  in 
the  year  1857  was  to  risk  becoming  a  social  outcast;  but, 
for  Darwin,  to  run  away  from  truth  was  to  be  condemned 
by  a  tender  conscience  as  a  moral  coward.  He  was  a 
sensitive  man,  reflective,  quiet,  warmhearted,  ever  heeding 
the  sensibilities  of  his  friends.  Added  to  this  he  was  also 
intensely  modest  and  as  intensely  honest,  fearing  above  all 
things  even  the  semblance  of  a  lie  in  thought  or  in  act.^^ 

What  Darwin  thought  about  the  possible  effect  of  his  work 
of  twenty  years  of  fact-gathering  on  the  established  religious 
thought  of  his  day  is  perhaps  indicated  in  his  concluding 
paragraph  of  the  Origin  of  Species: 

There  is  grandeur  in  this  view  of  life,  with  its  several 
powers,  having  been  originally  breathed  by  the  Creator 
into  a  few  forms  or  into  one;  and  that  whilst  this  planet 
has  gone  cycling  on  according  to  the  fixed  law  of  gravity, 
from  so  simple  a  beginning  endless  forms  most  beautiful 
and  most  wonderful  have  been  and  are  being  evolved. 

Few  thinkers  of  today  consider  this  statement  irreligious. 
Here  is  the  modern  religious  conception  of  Creative  Mind 
continuously  at  work  in  the  world-process,  inexhaustible  in 
its  activity.  Eddington  in  The  Nature  of  the  Physical  World 
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puts  it,  "Not  once  in  the  dim  past,  but  continuously  by  con- 
scious mind  is  the  miracle  of  creation  wrought." 

It  is  difl&cult  for  us  today  to  realize  how  unprepared  men's 
minds  were  for  any  such  account  of  creative  forces  still  at 
work  as  were  presented  in  Darwin's  Origin  of  Species.  The 
Bible  and  Milton's  seventeenth  century  imagery  were  the 
accepted  authorities  for  the  process  of  creation.  When  in 
1844  the  only  book  preceding  Darwin's  Origin  of  Species 
(1859)  which  gave  a  full  exposition  of  evolutionary  views 
was  published  in  Great  Britain,  it  came  out  anonymously. 
Accounts  tell  us  it  was  discussed  only  in  whispers  and  the 
author's  name  withheld,  to  become  known  only  through  a 
contributed  introduction  to  the  twelfth  edition  (1884)  which 
came  out  thirteen  years  after  the  author's  death  in  1871.^* 

We  must  recognize  that  the  theory  of  evolution  did  not 
arrive  as  a  great  dome  of  light  under  whose  truth  all  facts 
could  be  illuminated  and  could  have  their  relationships  re- 
vealed. Like  most  innovations  in  ideas,  it  had  a  bitter  con- 
flict to  wage,  not  only  against  established  beliefs  but  against 
the  always-present  lag  in  human  willingness  to  accept  new 
ideas  when  readjustment  is  required.  The  acceptance  of  evo- 
lution as  a  fact  based  on  undoubted  evidence  is  one  of  the 
most  revolutionary  changes  ever  brought  about  in  the  history 
of  thought. 

If  we  follow  some  of  the  steps  taken  by  living  things  in 
their  long  history,  we  may  find  clues  to  trends  and  capaci- 
ties which  are  significant  in  helping  to  decide  the  question 
of  directive  or  chance  in  evolution.  Perhaps  both  work  to- 
gether as  they  do  in  heredity  and  variation. 
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Botanists  claim  that  the  first  forms  of  life  were  plants, 
microscopic  aquatic  bacteria — not  the  parasitic  forms  that 
now  cause  diseases,  but  a  kind  called  autotrophs  which  live 
by  oxidizing  iron,  sulphur,  methane  gas,  carbon  monoxide, 
or  hydrogen. 

One  kind  which  is  found  in  our  mineral  springs  today 
lives  by  oxidizing  iron.  It  is  slimy,  and  only  when  you  get 
it  under  a  microscope  can  you  believe  that  it  is  a  living  or- 
ganism. The  walls  of  the  filaments  are  of  iron,  deposited  by 
accretion  around  living  bacterial  cells,  somewhat  the  shape 
of  tadpoles.  Inside  their  iron  filaments,  clear  cut  and  definite 
such  as  only  living  things  could  build,  they  divide  by  fission 
in  endless  succession.  They  must  have  existed  in  unimagi- 
nable numbers  for  countless  ages  in  the  iron-charged  waters 
that  once  overlaid  the  oldest  rocks,  if  as  is  thought  by  some, 
the  ooze  they  formed  has  now  become  iron  ore. 

Another  type  of  these  autotrophic  bacteria  lives  by  oxi- 
dizing sulphur.  It  is  sometimes  planted  in  septic  tanks  by 
sanitary  engineers  as  an  effective  destroyer.  In  soil,  its  prime 
usefulness  depends  on  its  production  of  sulphuric  acid,  the 
only  form  in  which  with  lime  (sulphates)  it  can  be  absorbed 
from  soils  by  the  roots  of  plants  and  supply  the  sulphur 
which  every  living  cell  must  have  for  its  nucleus. 

Another  group  of  autotrophs  is  important  because  it  con- 
tains pigments  (not  chlorophyll  which  gives  the  green  col- 
oring to  plants,  but  red  or  purple  from  the  dark  end  of  the 
spectrum),  the  only  light  available  in  a  cloud-enveloped 
world.  Surviving  forms  of  this  kind  die  at  once  if  exposed  to 
free  oxygen;  in  dim  light  they  live  and  carry  on  photosynthe- 
sis. These  are  considered  pioneers  in  the  process  of  food  pro- 
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duction  because  of  their  use  of  the  energy  of  light.  Until  this 
pigment  mechanism  appeared,  chemosynthesis  had  furnished 
the  energy  needed  for  food  production  in  autotrophs. 

Another  pioneer  in  using  light  photosynthesis  was  the 
group  of  blue-green  algae  which  flourished  in  the  watery 
world  before  sunlight  could  penetrate  the  heavy  clouds  over- 
hanging earth's  tepid,  all-encircling  oceans.  We  can  find 
them  today  in  ponds  and  stagnant  waters,  smelly  and  offen- 
sive. If  the  gelatine  tubes  they  secrete  are  removed,  the  plants 
die  at  once,  killed  without  this  protection  by  the  very  light 
they  live  by. 

Next  (the  botanists  claim)  came  green  algae  with  chloro- 
phyll, so  like  in  its  composition  to  the  red  coloring  of  our 
blood.  The  green  color  may  in  some  algae  be  obscured  by 
the  addition  of  brown  or  red  pigments,  but  chlorophyll 
works  even  when  somewhat  hidden.  Life  was  doubtless  en- 
tirely water-living  when  this  miracle-worker  appeared,  the 
action  of  which  is  basic. 

The  simplest  animals,  and  probably  the  earliest  ones  to 
exist,  are  called  protozoa.  They  are  microscopic,  chiefly 
aquatic  creatures  which  in  the  most  primitive  way  carry  on 
each  in  its  one  cell  all  the  essential  activities  of  living  ani- 
mals, such  as  breathing,  feeding,  moving,  feeling,  getting  rid 
of  wastes,  and  reproducing.  There  are  still  thousands  of 
kinds  of  them  living  in  water  and  sometimes  as  parasites  in 
other  living  organisms.  The  greatest  number  and  variety  of 
kinds  are  found  on  the  surface  of  the  seas  where  they  feed 
on  one-celled  plants  and  fragments  of  others  and  upon  each 
other,  and  where  they  provide  the  basic  food  for  all  sea  crea- 
tures. 
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Two  groups  o£  protozoa  have  left  shells  as  long-lasting  evi- 
dence of  their  presence.  In  one  group  these  are  made  of  lime, 
and  in  the  other  of  silica.  These  microscopic  shells  have  a  great 
variety  of  shapes  and  patterns  in  the  various  species,  some 
with  perfect  symmetry  and  great  beauty.  Almost  twice  as 
many  shell-bearing  fossil  forms  are  known  as  there  are  living 
kinds  today.  The  ancestors  of  these  can  be  traced  far  back 
into  geologic  time.  Large  areas  of  the  bottom  of  the  Atlan- 
tic Ocean  are  known  to  be  covered  by  an  ooze  made  chiefly 
from  such  limey  shells.  In  many  parts  of  the  world  thick 
rock  strata  have  been  formed  from  them  and  lifted  up,  as 
were  the  chalk  cliffs  of  England  and  also  those  in  nearby 
France,  in  Kansas,  now  so  far  from  the  ocean,  as  well  as  in 
Greece,  still  nearly  surrounded  by  the  sea. 

The  silica-shelled  protozoa  still  exist  abundantly  in  tropic 
and  temperate  waters.  Rocks  made  of  their  ancestral  fossil 
remains  have  been  raised  above  the  sea  in  such  widely  sep- 
arated regions  as  Sicily  and  the  Barbados. 

During  the  long  period  while  life  was  entirely  water-living, 
plants  and  animals  had  become  multicellular.  Cells  that 
could  divide  without  separating,  that  could  multiply  and 
stay  together,  were  the  explorers  which  added  this  resource 
to  life's  activities.  By  this  path,  division  of  labor  entered  the 
evolutionary  process.  Cells  that  were  freed  from  carrying  on 
all  of  life's  processes  for  themselves  could  now  specialize.  Each 
multicellular  organism  had  multiple  needs  and  multiple 
ways  of  meeting  them.  While  the  life  of  each  cell  was  sim- 
plified, the  life  of  the  whole  living  organism  was  made  more 
complicated.  New  organization  had  come  into  being  to  bal- 
ance, to  unify,  to  regulate  and  to  integrate  all  the  increas- 
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ingly  complex  processes  which  each  cell  had  once  carried  on. 
This  too  made  for  evolutionary  progress. 

All  the  one-celled  organisms  increase  by  fission,  a  division 
process  which  endlessly  multiplies  the  old  individual  what- 
ever its  qualities.  This  is  a  perfectly  successful  method  of 
reproduction.  But  some  of  the  giant  algae  which  had  devel- 
oped hold-fasts,  anchoring  them  to  one  spot  permanently, 
developed  spore  cases  filled  with  spores.  Each  spore  was  a 
potential  individual  like  the  parent.  It  could  be  released  to 
develop  later  independently,  without  loss  of  identity  of  the 
parent  plant.  This  too  was  also  an  adequate  method  of  re- 
production as  far  as  numbers  were  concerned. 

But  the  green  algae,  their  chlorophyll  well  established  in 
both  structure  and  function,  developed  two  different  kinds 
of  reproductive  cells  which  had  to  unite  to  form  a  new  indi- 
vidual. Present-day  experiments  have  shown  that  the  union 
of  two  strains  of  protoplasm  tends  to  produce  new  qualities 
and  new  vigor  in  both  plants  and  animals.  The  Age  of  Sea- 
weeds followed  the  development  of  this  method  of  reproduc- 
tion in  the  green  algae.  The  increased,  luxuriant  growth  may 
have  been  partially  due  to  the  innovation  in  the  reproduc- 
tive mechanism.  It  proved  a  forward  step  for  evolution. 

The  lime-secreting  algae  were  laying  down  deposits,  build- 
ing up  the  rocks  in  swirls  and  bosses,  plates  and  knobs,  blan- 
keting the  submerged  continents  with  what  has  now  become 
limestone.  When  the  Rockies  were  thrust  up,  such  fossil- 
bearing  limestones  were  lifted  two  miles  into  the  air.  They 
are  also  buried  deep  under  the  present  cornfields  of  Illinois. 
Sixteen  times,  the  seas  are  known  to  have  come  and  gone 
from  the  plains  of  that  region,  alternating  with  the  fern  for- 
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ests  and  the  great  spore-bearing  trees  which  left  their  fossil 
records  in  the  soft  coal  deposits  of  that  land.  The  ground- 
pines  in  our  woods  today  are  collateral  descendants  of  a 
tree  that  grew  in  the  coal  age  a  hundred  feet  high  with  a 
stem  four  feet  thick.  It  was  an  age  of  spores,  millions  of 
them  in  one  spore  case,  billions  of  them  from  one  tree,  now 
preserved  in  the  coal  partially  made  from  them. 

Most  of  the  phyla  of  invertebrates  existing  today  are  rep- 
resented in  the  fossils  found  in  the  sedimentary  stratified 
rocks  of  this  spore-bearing  period.  Few  have  become  extinct. 
Each  phylum  represents  a  distinctive  plan  of  structure  and 
function  which  each  line  of  varying  descendants  has  kept 
in  diverse  detail.  The  oceans  teemed  with  the  soft-bodied 
marine  forms  whose  skeletal  remains  have  left  such  rich  rec- 
ords. Fossils  have  testified  not  only  to  the  large  numbers 
existing  but  also  to  the  waxing  and  waning  of  such  numbers 
and  to  the  changing  proportions  in  any  given  population. 
They  have  taught  us  that  new  species  do  not  take  the  place 
of  ancestral  forms  but  are  coexistent  with  them  for  pro- 
longed periods,  and  only  sometimes  become  dominant  or 
extinct.  They  have  shown  us  that  mutations  appear  sud- 
denly but  tend  to  be  repeated  in  various  centers. 

It  is  important  to  consider  some  of  the  more  momentous 
steps  taken  on  the  long,  branching,  and  at  first  watery  road 
followed  by  the  successive  ancestors  of  the  human  species  in 
their  ascent  toward  man.  To  sketch  these,  however  briefly, 
is  futile  unless  it  helps  us  to  understand  man's  place  in  na- 
ture, his  position  in  the  world  of  life  and  his  relation  to 
other  living  things  during  the  process  of  his  making. 

Through  a  long  period  of  time,  which  is  life's  most  unlim- 
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ited  resource,  the  action  of  man's  creation  moves.  It  was 
doubtless  slow,  halting,  at  times  imperceptible,  but  always 
explorative,  groping,  varying,  with  many  a  set-back,  many  a 
dead-end.  There  were  valleys  of  failure,  obliteration  and  ex- 
tinction, but  also  peaks  of  attainment,  adaptation,  success! 
Even  those  who  feel  that  the  pageant  has  no  director  admit 
that  it  achieves  something  of  direction;  that  it  has  ascent 
and  momentum;  that  it  is  cumulative,  and  notwithstanding 
wreckage  and  waste,  has  produced  mankind  with  future  pos- 
sibilities outweighing  his  present  limitations. 

Man  belongs  to  the  phylum  Chordata,  which  has  as  its  dis- 
tinction a  flexible  internal  supporting  rod  along  the  back, 
jointed  in  all  but  the  most  simple  forms.  This  rod,  the  noto- 
chord,  extending  from  head  to  tail,  is  found  in  the  embryo 
of  every  vertebrate.  In  most  vertebrates  the  notochord  is 
much  reduced  or  missing  in  the  adult,  where  it  is  replaced 
by  the  vertebral  column,  or  back  bone. 

In  his  embryonic  development  man  grows  from  a  single 
fertilized  cell  to  a  multicellular  organism,  adding  system 
after  system  such  as  animal  groups  had  established  in  the 
remote  past;  repeating  the  steps,  often  with  short-cuts  or 
abbreviations,  taken  by  his  progenitors. 

After  many  branchings  due  to  diversifications,  many  ex- 
plorative paths  leading  to  extinction,  the  line  most  easily 
recognizable  as  ancestral  for  man  is  the  group  of  fishes,  the 
first  chordates  with  a  vertebral  column.  Man  belongs  to  the 
great  subphylum  of  vertebrates,  a  series  of  animals  with  a 
jointed  backbone,  including  all  the  other  warm-blooded, 
hairy  creatures  with  which  man  is  closely  connected  and 
also  such  different  forms  as  birds,  reptiles,  amphibians  and 
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fishes.  These  all  share  the  hollow  tube  formed  by  the  verte- 
brae along  the  back  side  of  the  body  and  containing  the 
main  nerve  trunk  called  the  spinal  cord.  At  the  fore-end 
there  is  always  some  kind  of  skull,  containing  the  brain,  a 
complicated  central  switchboard  for  the  nervous  system  with 
its  connecting  nerves  and  sense  organs  of  the  type  which 
human  beings  possess. 

There  are  two  pairs  of  jointed  appendages  (fins  in  fishes) 
attached  to  the  internal  skeleton.  The  various  paired  ap- 
pendages of  vertebrates  are  structurally  similar.  It  would 
be  difficult  to  understand  why  the  skeletal  supports  of  these 
paired  appendages  of  man,  bats,  whales,  reptiles,  amphibians, 
and  even  the  traces  of  hind  legs  in  snakes,  should  be  struc- 
turally alike  unless  they  had  evolved  from  a  common  pat- 
tern, as  variations  of  a  basic  plan.  Their  diversity  of  func- 
tion suggests  that  an  original,  primitive  skeletal  pattern  has 
been  modified  in  becoming  adapted  to  different  uses — grasp- 
ing, flying,  swimming,  walking,  etc.  In  all  these  appendages 
corresponding  (homologous)  bones  are  found  in  similar  re- 
lations to  each  other. 

Fishes  came  into  being  while  all  life  was  still  water-living. 
This  earliest  class  of  the  subphyla  (vertebrates)  first  showed 
the  symmetry,  the  mobility,  the  characteristic  activity,  involv- 
ing an  internal  skeleton  with  a  powerful  series  of  body- 
moving  muscles  attached  to  it.  Entirely  water-living,  the  tail 
was  its  chief  means  of  locomotion.  Breathing  was  by  means 
of  gills.  Human  embryos  and  those  of  all  other  vertebrates 
show  typical  paired  gill-sl^!ts  in  early  stages  of  their  embry- 
onic development.  Although  some  of  the  skeletal  supports  of 
these  are  put  to  new  uses,  they  serve  as  an  illustration  of  the 
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true  though  somewhat  overworked  principle  of  the  recapitu- 
lation of  the  history  of  the  race  in  the  development  of  each 
new  individual. 

Man,  in  addition  to  his  embryonic  gill-slits,  has  kept,  as  a 
legacy  from  fishes,  an  internal  skeleton  of  the  vertebrate  type 
with  its  plan  of  a  hollow  vertebral  tube  and  forward  skull, 
filled  by  the  spinal  chord  and  brain.  Man  still  retains  two 
pairs  of  jointed  appendages,  much  modified  but  attached  to 
the  internal  skeleton.  Man  has  the  typical  vertebrate  nervous 
system  initiated  by  these  remote  forebears  some  500  million 
years  ago. 

The  class  of  amphibians  bridges  the  gap  between  fishes 
and  evolving  land  forms.  Had  no  continents  emerged  from 
earth's  all-engulfing  oceans,  life  would  have  remained  en- 
tirely water-living.  The  oldest  strata  of  rock,  having  fossils 
of  land  plants,  bear  also  fossils  of  amphibians.  Molds  of 
their  footprints  are  found  as  are  fossils  of  lung-fishes  which 
were  foreshadowed  even  while  all  life  was  water-living. 
Land-living  was  a  very  radical  change,  making  new  demands 
on  the  mechanics  of  respiration,  of  locomotion  and  of  nerve 
stimulation.  The  jointed  appendages  were  used  for  sprawl- 
ing along  the  ground,  but  these  gradually  acquired  fingers 
and  toes  and  became  able  to  raise  the  bodies  of  some  types 
from  the  ground.  Gills,  either  temporary  or  permanent,  were 
present  in  all  forms,  but  lungs,  foreshadowed  in  the  later 
fishes,  developed  as  new  equipment  for  land-living;  scales 
disappeared.  But  the  group  as  a  whole  was  anchored  to 
near-by  waters  by  its  method  of  reproduction.  The  eggs,  laid 
and  fertilized  in  the  water,  developed  as  had  those  of  their 
gill-breathing,  tail-propelling  ancestors.  The  new  individuals 
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attained  legs  and  lungs  while  still  living  in  the  water,  emerg- 
ing later  for  land-living  in  the  manner  familiar  to  us  in 
present-day  amphibians — our  frogs,  toads  and  salamanders. 
But  because  earth's  pools  grew  less  reliable  as  watery  cradles 
for  the  young,  this  group  has  shrunken  and  grown  less  and 
less  important.  Legs  and  lungs,  however,  persist,  an  essential 
factor  in  man's  making,  a  heritage  from  his  ancient  amphib- 
ian lineage  some  400  million  years  ago. 

Reptiles  are  vertebrates  with  horny  scales  and  claws.  They 
breathe  by  lungs  and  are  largely  land-living.  There  are  in- 
numerable fossil-forms  as  well  as  the  present-day  lizards, 
snakes,  turtles,  and  tortoises,  crocodiles  and  alligators.  Their 
earliest  fossils  are  found  with  the  great  tree-like  horse-tails 
and  club  mosses,  which  matched  in  size  and  impressiveness 
the  newly  evolved  animals.  One  fossil  group  is  important  as 
the  probable  progenitor  of  mammals;  another,  the  dinosaurs, 
as  the  undoubted  ancestors  of  birds. 

During  the  long  ages  through  which  this  class  of  verte- 
brates flourished  and  became  dominant,  a  radical  but  suc- 
cessful innovation  came  into  being  through  internal  fertili- 
zation of  eggs.  A  smaller  number  of  eggs  was  fertilized  within 
the  body  of  the  mother  where  each  could  then  be  stored 
with  food  (yolk),  enclosed  within  a  membrane  containing 
fluid  (white),  making  an  individualized,  unfailing  pool.  Be- 
fore being  laid,  it  was  encased  within  a  porous  shell  which 
allowed  exchange  of  gases.  This  provided  for  a  more  ad- 
vanced maturity  of  the  young  and  some  measure  of  added 
safety,  compared  with  amphibian  methods  of  reproduction. 
There  was  no  caring  for  the  young  beyond  placing  the  eggs 
in  suitable  surroundings.  When  hatched,  the  young  were 
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able  to  fend  for  themselves.  A  few  kinds  were  born  alive,  the 
eggs  hatching  before  they  were  laid. 

Complete  land-living  for  most  orders  and  freedom  of  range 
was  an  achievement  of  reptiles.  But  they  were  hampered  by 
their  most  successful  special  feature,  their  heavy  armor  of 
scales.  Cold-bloodedness  kept  its  restraining  limitation  upon 
them;  there  was  no  control  of  body  temperature.  Although 
reptile  hearts  had  become  partially  divided,  the  pure  and 
impure  blood  was  mixed  as  in  ancestral  forms. 

Few  more  imposing  creatures  enter  the  framework  of  evo- 
lution nor  stay  in  it  longer  on  earth  and  in  air  or  in  water. 
Handicapped  by  their  strongest  points,  however,  they  gave 
way  to  descendants  who  developed  new  ways  of  living, 
greater  activity  when  heavy  scales  were  absent,  and  control 
of  heightened  temperatures  for  quickened  body  processes. 

The  large  yolk  sac,  empty  and  useless,  present  in  man's 
embryonic  development,  is  considered  a  heritage  from  this 
large-yolked  ancestry,  which,  with  the  internal  fertilization 
of  eggs,  is  the  contribution  reptiles  established  as  their  for- 
ward steps  in  evolution.  Their  dominance  declined,  however, 
before  upheaval  of  climatic  conditions  could  have  caused  it. 
It  is  thought  that  their  downfall  was  hastened  because  other 
animals  ate  their  unprotected  eggs — an  available  source  of 
highly  lifted  energy. 

Birds  are  not  included  in  the  groups  of  animals  through 
which  man  has  descended.  Their  fossils  show  intermediate 
forms  which  have  teeth  like  those  of  reptiles,  long  jointed 
tails  bearing  feathers,  and  wings  with  claws.  Feathers  have 
the  same  chemical  composition  as  scales,  and  birds  have 
scales  on  their  feet.  All  the  evidence  convinces  zoologists 
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that  birds  appeared  at  about  the  same  time  as  primitive 
mammals  from  reptilian  stock.  They  share  with  mammals 
the  characteristic  of  complete  division  of  the  heart  and  sep- 
aration of  pure  and  impure  blood  streams. 

Mammals,  the  class  of  vertebrates  to  which  man  belongs, 
are  characterized  by  hair  and  mammary  glands.  They  first 
appeared  in  primitive  forms  while  reptiles  were  still  domi- 
nant more  than  200  million  years  ago,  establishing  their 
most  characteristic  features  and  becoming  dominant  about 
60  million  years  ago  when  conifers  and  cycads  filled  the  for- 
ests. They  include  nearly  all  the  larger  animals  now  living 
on  the  earth,  as  well  as  whales,  dolphins,  and  porpoises 
which  live  in  the  sea,  and  bats  which  may  be  said  to  inhabit 
the  air.  The  circulatory  system  has  complete  division  of  the 
heart — the  blood  in  transit  from  the  lungs  to  the  body  on 
one  side,  and  in  transit  from  the  body  to  the  lungs  on  the 
other.  This,  coupled  with  a  complicated  and  effective  respira- 
tory system,  makes  for  the  quickened  chemical  processes  re- 
quired by  the  greater  degree  of  organization  and  activity  in 
the  mammalian  group.  The  regulation  of  body  temperature 
by  sweat  glands  and  insulating  hair  is  a  new  factor  in  ad- 
justment to  varying  demands  in  tempo  and  range  of  activity 
involving  changes  of  climate.  During  the  ages  when  mam- 
mals were  rising  to  dominance,  they  showed  great  increase 
in  proportional  brain  size,  even  among  the  most  primitive 
sub-classes.  This  increase  took  place  chiefly  in  the  cerebral 
hemispheres,  originally  dedicated  largely  to  the  sense  of 
smell. 

It  was  their  method  of  reproduction,  however,  which 
brought  about  their  permanent  success.  Only  the  most  prim- 
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itive  mammals,  such  as  the  duckbills,  lay  eggs.  In  most  o£ 
the  groups,  the  eggs  are  retained  within  the  body  of  the 
mother  until  they  hatch.  In  some  (a  sub-class  Placentalia)  a 
complicated  mechanism  called  a  placenta  develops  whereby 
the  embryo  is  attached  within  the  uterus  and  is  nourished 
from  the  mother's  bloodstream  until  birth.  For  a  varying 
period  of  infancy  after  birth,  the  young  are  fed  by  milk  from 
the  mammary  glands.  Thus  the  prenatal  food  supply,  no 
longer  limited  to  the  amount  that  can  be  stored  within  a 
shell,  is  available  in  a  circulating  stream,  while  wastes  are 
removed  by  the  same  transportation  system.  The  period  of 
dependency  of  the  infant  upon  milk  from  its  mother,  in- 
volving encouragement  of  psychic  factors,  varies  in  different 
orders  of  mammals. 

One  group  which  took  a  new  path  is  the  order  of  primates, 
a  significant  name.  They  are  distinguished  by  a  single  pair 
of  thoracic  mammae  (breasts),  by  five  digits  with  flat  nails  on 
both  hands  or  feet,  and  by  opposable  thumb  or  great  toe.  In 
an  early  period,  primates  took  to  tree-living,  hands,  feet  and 
tails  becoming  prehensile.  Under  the  new  conditions  the 
sense  of  smell  became  less  important  than  the  sense  of  sight; 
eyes  slowly  moved  to  the  front,  snouts  shortened. 

The  conversion  of  the  front  pair  of  appendages  into  arms 
with  hands  was  advanced  much  farther  during  this  kind  of 
living,  but  the  step  which  freed  them  for  still  more  varied 
uses  came  when  these  tree-dwellers  again  took  to  earth,  at- 
taining an  upright  posture.  If  you  have  seen  a  chimpanzee 
stand  on  his  two  legs  and  remain  standing,  you  have  had  a 
faint  but  revealing  preview  of  what  took  ages  to  attain — an 
upright  posture.  The  posture  itself  involved  difl&culties  and 
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decided  disadvantages  anatomically,  but  it  had  the  far-reach- 
ing and  most  significant  result  of  freeing  the  hands. 

The  combination  of  curiosity  and  hands  free  for  handling 
led  to  a  more  stimulating  existence  than  ever  before.  Hands 
could  fashion  tools  for  special  purposes,  their  owners  having 
previously  discovered  that  objects  lying  about  could  extend 
the  effectiveness  of  hands.  The  use  of  tools  and  the  fashion- 
ing of  them  for  definite  purposes  was  a  radical  step  in  con- 
trolling environment  on  a  long  path  toward  furthering  men- 
tal development  and  evolutionary  progress. 

In  addition  to  man,  living  primates  include  the  lemurs  of 
the  old  world  tropics;  tarsoids  of  the  East  Indies;  the  much 
.larger  group  of  anthropoids  which  comprises  the  New  World 
or  South  American  monkeys  as  well  as  the  much  more  com- 
plicated Old  World  monkeys — the  great  man-like  apes,  the 
gibbon,  the  orangutan,  the  chimpanzee  and  the  gorilla.  In 
considering  these,  Professor  Romer  says,  "We  are  climbing 
our  own  family  tree."  Man  belongs  to  the  sub-order  Anthro- 
poidea  whose  hands  and  feet  are  differentiated,  and  whose 
thumb  or  great  toe  is  opposable.  Finger  and  toenails  are 
flat  except  in  the  marmosets,  which  have  claws. 

Three  sections  of  anthropoids  are  recognized.  These  are 
(1)  the  South  American  monkeys  with  broad  nasal  septum, 
three  premolar  teeth  in  each  half  jaw  (except  the  marmosets 
which,  like  the  Old  World  monkeys,  have  two),  and  climbing 
feet;  (2)  the  Old  World  monkeys  and  the  great  apes,  with  a 
narrow  nasal  septum,  two  pre-molar  teeth,  and  climbing  feet; 
(3)  Bimana,  also  with  narrow  nasal  septum,  and  two  pre- 
molars, with  the  great  toe  non-opposable,  and  walking  feet. 

Man  is  classified  as  the  genus  Homo,  and  the  species,  sapi- 
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ens.  Man  is  now  believed  not  to  have  come  directly  from 
this  group  of  anthropoids,  but  with  them  from  various  cen- 
ters of  primate  stock.  Bone  for  bone,  muscle  for  muscle,  or- 
gan for  organ,  the  resemblances  are  convincing.  The  chief 
differences  seem  due  to  the  methods  of  getting  about  and  to 
the  increase  in  proportional  brain  size  which  in  man  is  two 
or  three  times  that  of  the  ape.  Except  for  size  and  the  much 
greater  development  of  the  regions  associated  with  speech 
and  the  higher  mental  faculties,  all  the  details  of  the  human 
brain  are  like  that  of  the  smaller  ape. 

Most  mammals  are  able  to  oxidize  uric  acid  to  soluble 
allantoin.  Man  is  not  able  to  do  this,  and  therefore  is  liable 
to  gout.  Though  most  monkeys  oxidize  uric  acid,  man's  in- 
ability is  shared  by  the  chimpanzee  and  the  gorilla — in  fact 
by  all  the  tailless  apes. 

Chemical  tests  in  blood  analysis  indicate  that  the  blood  of 
different  kinds  of  animals  is  chemically  similar  in  proportion 
to  their  structural  resemblance.  The  use  of  blood  transfu- 
sions has  made  blood  types  common  knowledge.  Human 
blood  groups  are  found  in  apes  but,  with  the  exception  of 
Rh  groups,  not  in  monkeys.  It  may  be  safer  in  some  cases 
to  have  a  transfusion  from  a  chimpanzee  than  from  your 
next  of  kin. 

Man  is  distinguished  from  other  primates  by  a  nose  with 
a  bridge  and  a  tip,  by  a  median  furrow  in  the  upper  lip,  by 
out-rolled  lips  that  show  the  lining  membrane,  and  by  his 
chin.  Man  has  a  lumbar  curve  in  his  spine,  non-opposable 
great  toes,  arched  feet,  canine  teeth  not  greatly  larger  than 
other  teeth,  a  relatively  large  brain,  comparatively  bare 
body,  and  an  unlimited  habitat. 
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The  oldest  of  fossil  men  most  resemble  apes.  The  more 
recent  they  are,  the  more  they  resemble  modern  man.  The 
fact  that  none  of  these  fossil  types  may  have  been  the  direct 
ancestor  of  Homo  sapiens  in  no  way  lessens  the  significance 
of  the  evidence  which  proves  that  the  brain  of  man  reached 
its  full  size  before  the  face  became  refined  through  the 
shrinking  of  the  canine  teeth  and  the  beetling  eyebrows.  The 
last  acquisition  of  the  human  face  as  we  know  it  today  was 
the  chin. 

The  study  of  human  ancestry  has  all  come  within  the  last 
century,  beginning  in  the  1860's.  The  time  lapse  since  man 
arose  in  the  Pliocene  Age  was  formerly  estimated  at  2  mil- 
lion years,  but  the  application  of  radioactivity — that  most 
accurate  of  time  clocks  for  estimating  the  age  of  rocks — 
extends  the  time  to  13  million  years. 

Much  that  has  been  discovered  since  1935  is  not  yet  in- 
corporated into  the  general  fund  of  what  we  know  about 
fossil  men.  The  yield  of  skulls  and  skeletons  from  the  rich 
fields  of  south  and  east  Africa  is  not  yet  available  in  any 
but  special  publications.  Discoveries  in  China  as  well  as 
Africa  necessitate  our  reorientation.  The  paleontological  evi- 
dence leads  to  an  inescapable  conclusion  that  the  modern 
so-called  races  of  man  are  not  simultaneous  divergents  from 
a  single  stock,  but  do  indicate  much  independent  evolution, 
partly  divergent,  partly  parallel  from  diverse  ancestral  stocks 
on  the  different  continents. 

Modern  interpretations  of  the  cumulative  evidence  indi- 
cate multiple  centers  of  man's  evolution  involving  certain 
interesting  parallelisms.  These  go  back  ultimately.  Gates  tells 
us  in  Human  Ancestry  (1948),  to  parallel  mutations  occurring 
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repeatedly  as  all  mutations  do,  whether  or  not  they  have  any 
survival  value. 

Estimates  of  the  relation  of  the  great  apes  to  men  have 
varied  widely.  These  differences  are  based  on  very  technical 
points  in  anatomy.  Straus  (1947)  believes  that  four  lines — 
monkeys,  gibbons,  great  apes  and  man — evolved  independ- 
ently with  many  parallelisms,  indicating  the  possessions  of 
many  of  the  same  genes,  occurring  with  varying  frequencies. 
Gates  feels  that  we  need  a  tentative  anthropological  history 
of  man  from  a  genetical  point  of  view.  He  believes  that 
"Only  by  learning  how  man  has  come  to  his  present  state 
may  we  hope  intelligently  to  control  in  any  measure  his 
future  development."  ^^ 

Is  evolution  something  more  than  a  sequence  of  successive 
changes?  In  the  evolutionary  process  we  must  admit  that 
with  the  many  lines  leading  up,  there  are  many  leading 
down.  Progression,  adaptation,  permanence  have  running 
contrasts  in  retrogression,  maladjustment  and  extinction.  But 
the  curve  made  by  tracing  life's  development  from  its  first 
stirrings  to  man,  whose  mind  can  question  and  partly  dis- 
cover the  process  whereby  he  came  to  be,  surges  across  the 
graph  of  evolutionary  history  with  statistical  certainty.  Many 
points  lie  below  the  curve,  but  many  more  rise  above  its 
average  sweep.  Man  alone  can  see  the  possible  significance 
of  this  and  interpret  its  implications.  He  sees  himself  as  a 
part  of  nature,  continuous  with  it,  but  distinguished  from 
other  natural  creatures  by  a  conscious  self  which  can  know 
that  it  is  natural  but  also  responsible,  which  can  learn  but 
also  fail  to  grasp  the  significance  of  what  he  knows. 
The  upward  sweep  of  the  graph  of  evolution's  long  his- 
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tory,  therefore,  suggests  that  evolution  itself  may  be  the 
mechanism  of  a  more  basic  process.  The  persistent,  continu- 
ous, cumulative  lifting  of  the  levels  of  organization  in  living 
things  is  fundamental  in  nature. 

But  what  of  the  originative  factors  in  evolution  and  the 
rising  powers  of  organization?  Can  either  of  these  factors 
claim  credit  for  such  innovations  as  the  chemical  production 
of  chlorophyll  and  its  relation  to  food  for  all  life  on  earth, 
the  presence  of  haemoglobin  with  its  hunger  for  oxygen  as 
a  constituent  of  blood,  the  internal  skeleton,  such  physical 
triumphs  as  the  penetration  by  lung  sacs  of  the  bones  of 
birds,  the  equilibrative  control  of  the  chemical  content  of 
blood,  the  distribution  of  the  knowingness  of  genes  to  every 
cell,  the  capabilities  of  the  human  brain? 

There  is  good  reason  for  thinking  that  nature's  creative 
impulses  are  from  a  source  more  cosmic  than  any  processes 
of  evolution  and  its  mechanisms,  or  of  organization,  or 
of  life — something  indicating  an  activity  more  like  that  of 
mind.  Could  it  be  mind? 
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The  Nature  of  Mind 


Appreciation  of  the  part  mind  plays  in  human  experience 
suggests  that  an  examination  of  its  qualities  may  provide  a 
clue  to  the  nature  of  the  directive  factor  whose  presence, 
illusive  but  persistent,  is  indicated  in  some  of  the  problems 
discussed. 

Mind  is  so  closely  associated  with  a  brain  in  popular 
thought,  however,  that  we  may  be  inclined  to  dismiss  it  as 
impossible  in  cell  activities  and  in  cosmic  mechanisms  such 
as  heredity.  In  the  same  way  electrons  were  associated  with 
wires  before  certain  assumptions  were  accepted  as  safe  paths 
to  truth  if  used  in  the  experimental  spirit  and  if  tested  by 
new  techniques  for  reaching  truth. 

The  presence  of  mind  and  the  advent  of  consciousness  are 
features  of  the  evolutionary  processes  of  our  universe  more 
puzzling  to  the  scientist  than  that  of  life  itself.  Did  the  con- 
scious arise  from  the  unconscious,  the  self-knowing  from  the 
un-knowing,  the  sentient  from  the  non-sentient?  Can  mental 
qualities  evolve  from  non-mental  sources?  If  so,  how  did  any 
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portion  of  matter-energy,  either  animate  or  inanimate,  by 
evolution  or  any  other  process,  ever  become  aware  of  itself, 
self-observing,  self-measuring,  self-directing — conscious?  Is 
there  a  difference  of  nature  between  the  "dust"  from  which 
man's  body  is  made  and  his  self-surveying  mind?  Are  mind 
and  body  partners  in  the  enterprise  of  living,  giving  evolu- 
tion a  double  role  to  play  in  producing  a  two-fold  nature  in 
man?  How  could  any  two  partners  work  together  so  perfectly 
as  one?  If  there  is  but  one,  which  one? 

There  are  no  answers  of  fact  to  these  questions  of  ours  but 
the  asking  may  quicken  our  minds  to  the  significance  and 
difficulties  of  the  problems  of  the  existence  of  consciousness 
in  a  physico-chemical  world — the  world  of  science.  Its  pres- 
ence, its  association  with  living  systems,  its  part  in  evolution, 
are  basic  problems  in  theoretical  biology.  Its  meaning  is  the 
central  problem  of  all  philosophies.  With  its  solution  are 
bound  up  any  beliefs  we  may  hold  about  the  nature  of  man 
and  his  destiny.  The  answer  to  these  questions  may  hold 
significance  for  every  human  life  because  they  extend  or 
limit  every  human  undertaking. 

The  heart  of  the  puzzle  in  our  search  is  the  relation  of  the 
nature  of  consciousness  and  mind  to  a  physico-chemical  uni- 
verse. Is  our  universe  a  minded  reality  with  mind  as  well  as 
matter-energy  a  part  of  the  constitution  of  the  stuff  of  the 
world?  This  might  account  for  the  knowingness  of  organiza- 
tion— the  seeming  foreknowledge  of  an  agreed  on  plan  to 
meet  the  needs  of  future  functions  in  living  systems.  It  is  not 
the  business  of  science  to  pass  a  verdict  on  the  nature  of  the 
universe.  Eddington  says,  "Scientific  investigation  does  not 
lead  to  the  knowledge  of  the  intrinsic  nature  of  things."  We 
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can  formulate  the  basic  question  into  three  parts.  Are  mind 
and  body  two  primary  realities  whose  cooperation  in  living 
systems  is  too  perfect  to  be  true?  Is  mind  a  product  of  body? 
Is  body  a  product  of  mind? 

If  this  last  question  seems  strange  to  you,  consider  what 
happens  when  you  plan  to  go  skating.  That  plan,  which 
comes  first,  is  a  mental  process,  but  you  never  think  to  take 
your  body  with  you  as  you  take  your  skates.  What  you  plan, 
you  do,  not  as  partners  but  as  a  self  whose  plans  are  your 
plans — whose  body  is  your  body. 

Any  living  body  is  characterized  by  a  group  of  observable 
activities  which  keep  the  organism  an  identifiable  individual 
from  birth  to  death.  If  we  are  inclined  to  think  of  con- 
sciousness as  one  of  these  activities,  we  are  reminded  that 
consciousness  is  unohservahle  to  anyone  except  the  person 
experiencing  it.  It  always  has  to  be  inferred  by  anyone 
else.  Consciousness  is  characterized  by  the  invisible  quality 
of  feeling,  a  sensitiveness  to  surroundings,  an  awareness  of 
benefit  or  injury,  pleasantness  or  unpleasantness,  which  we 
call  pleasure  or  pain.  We  do  not  know  if  there  are  any 
organisms  without  it.  We  cannot  judge  if  a  tree  is  indifferent 
to  being  cut  down.  Dixon  in  his  Gilford  Lectures,  The 
Human  Situation,  says:  "Life  is  one,  and,  we  may  add,  con- 
sciousness in  some  form  is  to  be  found  where  life  is  to  be 
found,  dreaming  as  in  plants,  half  awake  as  in  animals,  or 
wide  awake  as  in  ourselves."  ^^ 

A  living  organism  acts  as  if  it  were  interested  in  itself, 
its  preservation,  and  its  perpetuation.  Consciousness  adds 
the  fact  of  interest  to  this  appearance  of  interest.  How  this 
is  possible  no  one  fully  understands,  but  this  is  undoubtedly 
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the  point  where  mental  events  enter  as  a  factor  in  the  evolu- 
tion of  organic  life.  For  is  there  not  all  the  difference  in 
the  world  between  an  action  and  the  consciousness  of  that 
action  as  being  done  by  me?  It  is  the  difference,  let  us  say, 
between  a  ball  mechanically  rolled  down  a  bowling  alley 
and  a  mythical  ball  intent  on  bowling  itself,  skillfully  rolling 
itself  toward  the  head  pin  and  feeling  satisfaction  in  the 
resulting  ten  strike. 

This  power  of  intent — initiative,  self-survey,  self-appraisal 
— is  perhaps  the  most  convincing  experience  in  establishing 
the  reality  of  human  consciousness  and  mind.  It  is  related 
to  selfhood  and  distinguishes  the  history  of  a  mind  from 
the  history  of  an  adding  machine  or  other  response-mecha- 
nisms. Self  is  something  more  than  a  collection  of  single  data 
(experiences  and  memories);  it  is  a  background  on  which 
these  are  collected,  called  "I,"  "myself." 

As  used  here,  the  relation  of  the  term  consciousness  to 
that  of  mind  suggests  the  relation  of  weather  to  climate. 
Consciousness  refers  to  the  awareness  and  other  mental 
processes  of  an  individual  at  any  given  time.  It  is  passing, 
temporary,  clear  or  cloudy,  as  is  weather.  Mind  may  be 
cosmic,  but  each  individual  mind  is  inclusive,  cumulative, 
a  totality  of  mental  processes  throughout  the  lifetime  of  the 
individual,  as  climate  is  the  total  of  the  weather  of  any 
given  region. 

Some  people  believe  that  consciousness  and  mind  are  like 
weather  and  climate  in  being  a  result  of  responses  to  chance 
forces  that  play  upon  them  and  through  them.  But  weather, 
as  far  as  we  know,  never  inquires  into  those  forces  and  its 
reactions  to  them,  rejecting  some,  accepting  others;   never 
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has  intentions,  plans  and  purposes.  Climate  lacks  the  self- 
knowingness  that  examines  its  own  nature  and  chooses  a 
course  of  action.  Because  of  these  capacities  is  mind  a  thing 
apart  in  the  world  of  nature? 

There  are  still  staunch  mechanists,  though  their  number 
is  waning,  who  consider  consciousness  unimportant.  They 
cannot  believe  that  it  can  change  events  in  a  physico-chemi- 
cal world.  The  one  whom  I  know  best,  however,  accepted 
anesthetics  for  recent  surgery.  Because  all  awareness,  all 
values,  and  importances  are  wiped  out  when  consciousness 
is  lost,  because  without  it  there  is  no  perception  nor  knowl- 
edge, no  judgment  nor  enjoyment,  others  such  as  vitalists 
and  idealists  may  consider  it  the  most  important  single  fact 
in  the  universe. 

How  the  capacity  for  awareness  is  related  to  the  ability  to 
do  something  about  it,  no  one  tells  us,  but  the  connection 
is  a  reality,  a  deep-seated  quality  of  living  things,  serving  the 
will  to  live.  It  is  an  effective  and  essential  factor  in  self- 
preservation,  self-renewal,  which  no  mere  mechanism  ever 
possesses.  The  process  is  seen  most  simply  where  the  adjust- 
ment is  made  through  movement.  Some  believe  that  all 
awareness  is  a  functional  matter  wherein  we  try  to  use  all 
observed  relations. 

In  one  of  his  early  experiments,  Jennings  placed  his  pro- 
tozoa (one-celled  paramecium)  in  a  trough  where  the  water 
was  kept  hot  at  one  end,  cold  at  the  other.  He  observed  that 
the  creatures  would  swim  at  random  in  many  directions  until 
they  reached  either  the  hot  or  cold  water,  when  they  would 
back,  turn  in  a  new  direction,  and  proceed  until  they  bumped 
into  something  or  came  again  to  the  hot  or  cold  water,  when 
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the  backing  and  turning  was  repeated.  Eventually,  all  would 
gather  in  the  region  between  the  extremes  o£  temperature. 
This  may  be  considered  a  process  o£  individual  adaptation 
through  trial  and  error.  Yet  there  are  no  nervous  systems  in 
these  microscopic,  unicellular  animals.  The  elaborate  struc- 
tures and  functions  that  serve  the  consciousness  o£  higher 
animals  are  wholly  lacking.  The  basis  of  awareness,  its  sen- 
sitivity to  surroundings,  followed  by  adaptive  behavior,  is 
part  of  the  constitution  of  the  organized  protoplasm  of  each 
creature's  one  cell,  which  has  its  own  simpler  structures 
and  functions.  Apparently  there  is  some  differentiation  in  its 
sensitivity,  some  selection  in  its  response.  Is  this  the  basis 
of  mental  processes?  Is  the  use  of  trial  and  error  an  evidence 
that  protozoa  can  keep  an  end  in  view,  venturing  a  new 
procedure  when  an  old  one  fails?  Does  their  eventual  avoid- 
ance of  the  ends  of  the  trough  prove  that  they  can  learn  and 
profit  by  experience?  No  machine  can  do  either.  We  usually 
attribute  these  qualities  to  mind.  These  two  capacities  are  the 
initial  qualities  which  consciousness  has  contributed  to  life, 
to  the  evolution  of  mental  processes  and  through  them  to 
the  evolution  of  mind.  Lotze's  mechanical  beetle  never  falls 
off  the  table,  but  it  cannot  keep  an  end  in  view,  nor  can  it 
learn  by  experience.  Its  mechanism  strictly  determines  its 
action. 

However  humble  and  insignificant  consciousness  was  when 
it  entered  the  framework  of  evolution,  it  now  seems  to  be 
evolution's  most  effective  implement,  its  most  promising  field, 
its  key  activity.  Through  mental  processes  and  resulting 
mind,  consciousness  may  be  considered  the  dominant  feature 
in  evolution.  Mind  seems  to  be  the  source  of  man's  control 
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over  the  changes  he  brings  about  in  the  plants  and  animals 
he  raises  for  his  use.  Mind  seems  the  basis  of  the  increasing 
control  man  has  over  his  environment  through  dams,  power 
plants,  tunnels,  mines,  roads,  machines,  transportation,  com- 
munication, flood-control,  irrigation,  air  conditioning,  light- 
ing, through  warfare  and  all  the  arts  and  sciences  of  peace. 

Whatever  the  functions  of  consciousness,  it  is  undoubtedly 
the  basis  of  what  we  call  mind.  With  the  increasingly  com- 
plicated development  of  the  nervous  system,  animals  come  to 
have  sensations,  perceptions,  feelings  and  images.  In  addition 
to  these  processes,  human  beings  form  ideas  about  objects 
and  their  relations,  make  theories  about  their  own  natures 
and  that  of  the  world  they  live  in.  They  have  purposes  and 
carry  out  plans.  We  use  the  word  mind  to  include  this  whole 
range  of  conscious  and  intentional  activities. 

Modern  psychologists  tell  us  that  they  do  not  think  of 
mind  as  a  reality  into  which  experiences  may  be  fitted  and 
stored,  nor  as  something  "unanalysable  and  mysterious."  You 
may  find  now  and  then  a  textbook  in  psychology  whose 
index  does  not  list  the  word  mind.  As  a  typical  definition 
we  are  told  that  "Mind  is  the  name  given  to  the  sum  of  all 
the  responses  and  accompanying  introspectively  known  events 
of  an  individual;  the  total  organization  of  experience  and 
personality."  ^^  Does  the  term  "sum"  seem  too  passive  to  fit 
your  experiences  of  mind  as  wanting  to  know,  trying  to  find 
out,  reaching  out  for  new  relations  as  well  as  constantly 
integrating  experiences?  It  is  difficult  for  some  of  us  to  be 
satisfied  with  trying  to  explain  the  infinite  variety  and 
complexity  of  mental  life  in  terms  of  the  "sum  of  all  the 
responses" — the    bodily   activity    of    the    nervous    system — 
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complicated  though  it  is.  If  the  more  active  and  discrimi- 
nating processes  are  covered  by  the  phrase  "introspectively 
known  events  of  an  individual,"  the  sum  would  still  seem 
to  have  to  do  the  summing,  which  no  sum  ever  does.  Just 
as  a  living  organism  is  more  than  the  additive  sum  of  its 
parts,  so  mind,  with  its  factors  organized  and  integrated, 
seems  to  be  more  than  a  sum  of  responses  and  experiences. 
As  life  is  impossible  to  interpret  completely  in  terms  of 
mechanism  because  you  always  start  with  something  already 
living,  so  mind  is  difficult  to  keep  within  the  category  of 
mechanism  because  of  this  capacity  to  inquire  into  its  own 
construction — the  element  of  consciousness,  as  something 
given,  something  pre-existent,  something  deeper  than  matter. 

Sometimes  it  seems  as  if  everything  in  psychology  that  is 
accepted  as  an  agreed-on  fact  turns  out  to  be  not  about  the 
mind  but  about  the  body. 

This  means  that  psychology  in  so  far  as  it  is  scientific,  that 
is  to  say  in  so  far  as  it  deals  with  fact,  is  physiology  not 
psychology.  The  modern  position  expresses  it — either  there 
is  no  such  thing  as  mind,  or  if  there  is,  then  everything  which 
happens  in  the  mind  is  a  mere  reflection  of  something  which 
has  first  happened  in  the  body. 

Modern  psychology  aims  to  be  scientific,  to  keep  its  think- 
ing based  on  fact,  to  avoid  speculation  without  observation 
to  support  it.  We  need  its  help  in  reconciling  the  introspec- 
tive "me"  (including  its  domain  of  mind  and  spirit)  with  the 
world  of  flesh  and  blood,  of  macro-molecules  and  hydrogen- 
ions  with  which  the  former  seem  so  inexplicably  connected. 
As  the  basis  of  all  human  experience,  mind  and  consciousness 
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must  not  be  left  out  even  if  they  are  not  describable  in  terms 
of  observed  facts. 

Modern  psychology  has  made  many  valuable  contributions 
to  understanding  human  nature.  Its  applications  to  the 
treatment  of  mental  diseases,  to  the  processes  of  learning, 
to  the  practices  in  education,  in  industry,  in  politics,  in  adver- 
tising, in  warfare,  indeed  in  every  field  where  human  beings 
can  be  managed,  have  all  had  some  success.  But  many  human 
beings  object  to  being  managed  by  others.  They  like  to  feel 
that  they  make  their  own  decisions.  They  balk  at  being 
managed.  They  consider  self-direction,  self-control  the  only 
intrinsic  sources  of  a  claim  to  self-respect. 

W^e  have  all  had  the  experience  of  being  moved  to  action 
by  propaganda.  If  I  realize  that  another's  belief  is  being  used 
to  influence  me,  I  question  the  motive  of  the  propagandist 
—my  mind  is  likely  to  oppose  his.  Herein  lies  one  difference 
between  the  working  of  mind  and  that  of  a  machine  whose 
matter  never  discriminates  between  motives  in  their  stimuli. 
It  is  difficult  to  follow  the  working  of  cause  and  effect  in 
minds  when  the  reasons  for  decisions  are  intangibles  which 
have  no  physical  counterparts,  no  substantial  existence  in 
space  to  serve  as  stimuli.  Duty,  loyalty,  honor,  justice,  patri- 
otism, conscience,  scruple,  as  well  as  avarice,  hypocrisy  and 
many  unattractive  qualities  are  all  values  held  by  minds. 
Each  means  more  to  some  minds  than  to  others.  Each  moti- 
vates action  with  a  power  measurable  only  by  its  worth  to 
the  individual,  and  as  this  valuation  is  unpredictable,  so 
also  are  the  reactions  to  it. 

The  nature  of  mind  responds  to  value-thinking  as  well  as 
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to  causal-thinking.  This  is  because  man  is  more  than  a  bio- 
logical machine,  more  than  a  thing  to  be  used  and  worked. 
A  thing  has  value  only  so  long  as  you  need  or  use  it.  A  thing 
is  not  an  end  in  itself;  but  a  person,  because  of  his  mind  with 
its  values,  has  a  different  status.  His  worth  is  objective,  in- 
dependent because  it  is  based  on  what  a  person  is — a  free 
being,  capable  of  an  ethical  point  of  view  and  of  responsibility 
in  a  society  of  rational  beings.  Our  failure  to  recognize  this 
principle  may  be  the  basis  of  our  inability  to  understand  the 
nature  of  mind  and  its  place  in  mankind  and  in  the  uni- 
verse. Man  must  be  respected  as  an  end  because  he  is  free, 
not  caused.  Kant's  categorical  imperative  is  as  true  today  as 
when  he  wrote  it  (1785),  a  command  without  an  if.  "So  act 
as  to  treat  humanity,  whether  in  thine  own  person  or  in  any 
other,  in  every  case  as  an  end  withal,  never  as  a  means 
only."  • 

To  some  thinkers,  the  distinction  between  mind  and  body 
seems  a  false  abstraction  since  they  are  separable  in  thought 
only,  not  in  experience.  If  you  are  inclined  to  take  mind  at 
face  value,  with  no  far-reaching  implications,  you  may  accept 
Julian  Huxley's  description  of  mind  as  "an  always  present 
mental  aspect  of  material  forms  in  all  their  activities,"  ^'^ 
and  let  it  go  at  that,  but  the  relations  of  mind  to  space-time 
and  matter-energy  are  a  challenge  to  further  thinking.  The 
general  acceptance  of  relativity  and  quantum  theory  make 
it  imperative  that  these  relations  should  not  be  ignored. 
Descartes  said  long  ago  that  thinking,  the  essence  of  mind, 
is  not  an  event  in  space.  No  mental  processes  today  are 
considered  events  in  space.  Mind  has  no  spatial  relations, 
as  have  all  products  of  the  body.  We  speak,  figuratively  only, 
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of  a  man  as  broad-  or  narrow-minded.  However  dependent 
mental  processes  may  be  on  neural  currents  or  on  other 
physiological  processes  in  space,  they  are  rarely  regarded  as 
identical  with  them  or  with  the  stimuli  which  cause  them. 

The  body  has  relations  of  distance  to  objects  outside  itself. 
Its  parts  are  above  or  below,  in  front  of  or  behind,  far  or 
near  each  other.  But  that  is  not  true  of  mind  nor  of  any 
mental  events.  To  a  given  body  there  is  only  one  space;  to 
a  given  mind  there  are  many  possible  spaces. 

But  both  physical  and  mental  events  are  in  time — before 
or  after  or  at  the  same  time.  Every  event,  whether  of  body 
or  mind,  must  take  time.  There  is  no  such  thing  as  an  in- 
stantaneous event.  But  let  us  consider  if  there  are  differences 
in  the  time  spans  of  mental  and  of  physical  events.  The 
physical  event  seems  to  be  all  in  the  present.  Its  duration  is 
observable,  measurable,  bringing  changes  which  require  time 
to  come  to  pass.  But  such  an  event  is  not  cumulative.  Such 
traces  as  it  leaves  are  present  facts.  They  cannot  be  regarded 
as  memories  because  there  is  no  true  retention  of  a  past  in 
matter.  There  are  traces  of  its  past  in  an  old  shoe,  or  a 
rock,  or  a  brain,  but  in  a  mind  there  is  real  retention. 

This  gives  mind  a  special  relation  to  time.  The  physio- 
logical processes  in  nerves  and  brain,  accompanying  mental 
activity,  are  in  the  present  only;  but  because  of  the  changes 
that  past  activities  have  caused  in  the  nervous  system,  their 
patterns  can  be  recalled,  reactivated.  Mind  can  summon 
past  images  and  relations,  hold  them  in  focus  to  compare 
with  the  present.  It  can  anticipate  events  which  have  not 
yet  come  to  pass,  a  capacity  which  has  been  found  to  arise 
in  childhood  before  imagination,  as  if  image  experiences 
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originally  arose  in  order  to  reach  into  the  future  instead 
of  to  bring  back  the  past.  These  patterns  are  of  varying 
degrees  of  permanence,  but  they  are  cumulative.  Their 
duration  piles  up  and  can  be  summoned  for  use.  Mind's 
whole  past,  theoretically,  can  be  brought  into  the  field  of 
its  present-time  vision. 

Mind's  relation  to  matter-energy  is  also  puzzling.  There 
are  no  quanta  of  mind,  though  a  quantum  of  the  brain's 
functioning  may  some  day  be  found.  No  physicist  as  yet 
admits  mind  as  a  form  of  energy,  however  dynamic  it  may 
seem.  Mind  has  no  resemblance  to  any  quality  or  property  of 
matter  such  as  color,  hardness,  weight,  or  warmth,  which 
are  passive.  Mind  is  not  an  element  in  the  world  of  Ultra- 
physics.  Mind  does  not  enter  into  the  calculations  of  the 
scientist  except  as  that  which  does  the  calculating.  You  can 
not  think  that  mind  is  a  passive  quality  of  matter  when  its 
most  striking  characteristics  are  its  spontaneity,  its  mean- 
ingful and  synthetic  activity,  its  cumulative  quality,  its  pur- 
posefulness,  its  end-seeking  persistence,  its  discernment  of 
values,  its  creative  capacity,  its  increasing  dominance  in 
evolution. 

It  has  become  an  integral  part  of  the  theory  of  relativity 
that  the  mind  of  the  observer  must  be  taken  into  account 
before  we  can  know  how  much  space  or  time  or  motion  we 
are  dealing  with.  Whether  the  observer  is  represented  by  a 
clock,  a  meter  stick,  or  the  revolving  drum  of  a  recording 
instrument,  the  observer's  mind  is  behind  its  choice  and 
perhaps  behind  its  invention  and  construction  as  well,  and 
thus  is  brought  into  the  reckoning.  It  is  the  scientist's  mind 
alone  which  can  use  and  interpret  the  record.  This  has 
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brought  a  sense  of  defeat  to  those  conservatives  who  thought 
that  mechanism  would  some  day  reign  supreme. 

Psychologists,  as  well  as  all  other  scientists,  must  of  neces- 
sity be  thorough-going  mechanists  in  their  method  of  work, 
but  as  men  they  need  not  hesitate  to  say  with  Sir  Thomas 
Browne:  "There  is  something  in  us  that  can  be  without  us 
and  will  be  after  us  though  indeed  it  hath  no  history  what 
it  was  before  us  and  cannot  tell  how  it  entered  into  us."  To 
help  you  reach  your  belief  about  the  nature  of  mind,  con- 
sider the  ancient  intuition  that  the  nature  of  things  is  better 
«een  in  what  they  come  to  than  in  what  they  come  from. 

The  expectation  of  Herbert  Spencer's  time,  that  mind 
would  eventually  be  explained  by  extension  of  chemical 
laws,  has  not  been  realized.  The  fact  that  mind  can  be  con- 
ditioned by  such  chemicals  as  drugs  and  anesthetics  does  not 
prove  that  it  is  wholly  chemical  in  its  nature.  Accompanied 
by  chemical  processes  it  certainly  is,  as  is  any  living  activity, 
and  conditioned  by  chemistry;  but  all  phenomena  in  nature 
are  conditioned  in  some  way.  Consciousness  is  no  exception. 

To  many  there  seems  to  be  evidence  that  mind  can  con- 
dition bodily  chemistry  in  turn.  The  studies  of  Cannon  and 
his  co-workers  on  ductless  glands  show  that  emotions  have 
•direct  effect  on  their  activities.  With  the  flow  of  adrenalin 
there  follow  other  physiological  effects — quickened  blood 
flow,  faster  breathing,  increased  liberation  of  blood  sugar 
and  added  production  of  red  blood  cells — a  physical  basis 
for  the  heightened  powers  which  come  to  an  individual 
under  such  emotional  excitements  as  emergencies,  calamities, 
battles,  even  extremes  of  good  fortune. 

The  status  of  the  basis  of  emotions,  however,  is  still  open 
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to  experiment.  I£  you  have  experienced  the  lifting  of  group 
morale  and  mass  emotion  by  oratory,  and  felt  it  bracing  all 
the  forces  and  increasing  all  the  energies  of  human  beings, 
did  you  find  initiation  of  the  critical  changes  seeming  to  lie 
with  the  mind  or  with  the  body?  Such  stability  of  reserve 
power  as  is  indicated  by  Gandhi's  fasts,  and  by  survivors  who 
drifted  83  days  on  a  raft,  also  has  yet  to  be  explained  on  a 
physical  basis.  It  appears  to  be  due  to  a  supreme  mastery  of 
the  human  spirit  over  the  demands  of  the  body. 

If  this  is  possible,  then  you  intrude  intangible  and  in- 
calculable mental  factors  into  the  otherwise  regular  and 
calculable  processes  of  nature.  No  one  can  point  out  the 
time  nor  the  spot  where  the  interaction  takes  place.  On  this 
crucial  point  there  are  no  observed  facts. 

There  seems  to  have  been  no  question  in  regard  to  this 
matter  in  the  minds  of  the  compilers  of  the  Coast  Guard 
Wartime  Safety  Measures.  It  states  on  page  120,  "Experience 
has  shown  time  and  time  again  that  the  comfort  and  indeed 
the  chances  of  survival  of  those  adrift  depend  upon  the 
frame  of  mind  of  the  boat's  company."  There  are  no  quali- 
fying clauses,  no  "other  things  being  equal."  There  are  many 
survivors  who  believe  that  the  statement  is  true.  As  to  how 
many  times  it  may  have  failed  to  be  true,  we  have  no 
witnesses. 

Scientific  psychologists  sometimes  believe  that  mind  can 
condition  bodily  processes,  but  they  do  not  call  this  mind. 
They  explain  that  because  the  autonomic  and  cerebrospinal 
nervous  systems  work  together,  the  neural  basis  of  our  feel- 
ings may  change  the  neural  basis  of  our  thoughts  and  ideas 
very  decidedly;  and  thus  our  ideas  appear  to  influence  our 
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bodily  processes  and  to  produce  very  intense  feelings.  The 
status  of  this  problem  is  still  a  field  for  experimentation. 

Experimental  work  on  the  effect  of  the  glands  of  internal 
secretion — the  ductless  glands  (adrenal,  thyroid  and  others) 
— and  on  the  content  of  the  blood  aroused  great  interest  in 
changes  worked  on  intelligence  and  personality.  But  the 
extravagant  hopes  that  whole  racial  levels  of  mentality  might 
be  lifted  by  use  of  drugs  have  not  been  realized.  No  drug 
is  yet  known  which  will  lift  a  level  of  intelligence  and  keep 
it  lifted. 

At  present  you  may  not  be  able  to  decide  the  questions: 
Is  mind  a  product  of  the  body  and  its  nervous  system?  Or 
is  mind  a  primary  reality  implementing  itself  through  the 
nervous  system  as  its  special  mechanism?  Whether  the  mind 
is  a  mechanism  or  has  a  mechanism  is  a  controversial  ques- 
tion. Able  investigators  have  pictured  for  us  the  stages 
whereby  the  nervous  system  has  evolved  throughout  the 
animal  series  from  simplest  obscurity  in  lower  animals  to 
significant  dominance  in  human  beings. 

Those  scientists  who  are  genetic  psychologists  have  gath- 
ered a  vast  collection  of  data  concerning  the  genesis  and 
development  of  psychological  processes  throughout  the  ani- 
mal series  from  the  simplest  to  the  most  complex  and  also 
data  concerning  the  development  of  many  kinds  of  individ- 
uals from  their  single-celled  beginnings  through  old  age  to 
death.  There  is  still  need  for  gathering  up  all  that  is  known 
about  the  nervous  system  and  all  that  we  have  found  out 
about  mental  life  and  its  psychological  processes  into  a 
unified,  synoptic  view. 

Since  the  middle  of  the  nineteenth  century,  the  human 
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mind  has  been  usually  regarded  by  biologists  as  a  function 
of  the  brain,  with  its  definite  regions  connected  with  each 
process — speech,  vision,  motion,  etc.  This  regional  location 
is  undeniable — though  if  one  center  is  destroyed,  other 
centers  sometimes  take  over  the  lost  function.  If,  however,, 
we  regard  mind  as  a  function  of  the  brain,  we  must  admit 
the  defectiveness  of  all  those  methods  of  explanation  for 
which  physiological  processes  account  for  only  physiological 
results.  The  processes  of  the  brain  as  an  organ  within  an 
organism,  part  of  the  machinery  of  physical  nature,  can 
explain  many  observed  matters  of  reflex  action,  instinct, 
habit,  and  other  factors  in  behavior.  But  when  we  inquire 
into  the  creative  qualities  of  human  mind  which  have  re- 
sulted in  our  great  bodies  of  knowledge — music,  mathematics, 
philosophy,  and  all  the  arts,  astronomy  and  all  the  sciences 
— difficulties  are  disclosed  in  regarding  self-conscious  mind  as 
an  object  in  nature  subject  wholly  to  laws  of  cause  and  effect. 
Can  this  view  tell  the  whole  truth  about  mind?  Undoubtedly, 
mind  has  a  wonderful  mechanism,  the  nervous  system.  Is 
it  something  more  than  this  mechanism? 

In  protozoa  we  found  the  mechanism  which  gives  the 
capacity  for  awareness  of  surroundings  and  adaptive  response 
possessed  by  the  protoplasm  of  the  creature's  single  cell.  All 
living  protoplasm  has  a  kind  of  sensitivity  we  call  excita- 
bility. In  all  animals,  the  protoplasm  of  each  cell  is  excitable, 
but  in  multicellular  animals  certain  kinds  of  cells  are 
specialized  to  carry  on  this  particular  function  for  the  whole 
organism.  Specialization  and  division  of  labor  among  cells 
is  characteristic  of  all  complicated  animals.  Nerve  cells, 
called  neurons,  are  particularly  excitable  and  carry  on  the 
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work  of  awareness  and  adaptation;  muscle  cells  and  glands 
bring  about  appropriate  behavior.  It  is  an  amazing  mecha- 
nism, this  receptor-neuro-effector  system,  with  its  details  of 
structure  and  function.  To  many  it  seems  a  perfect  response 
mechanism. 

Scientists  have  devised  robot  chess  players  which  are 
rarely  in  error.  As  for  the  automatic  telephone  system,  could 
anything  more  perfect  be  designed  as  a  substitute  for  human 
intelligence?  While  the  success  of  these  various  inventions 
does  not  prove  that  their  mechanisms  are  the  same  as  a 
living  brain,  it  certainly  suggests  it.  To  many  of  us  it  makes 
the  hypothesis  of  physico-chemical  causes  derived  by  physi- 
ologists from  their  data  both  more  interesting  and  more 
challenging. 

Comparative  anatomists  know  many  details  of  the  structure 
of  the  nervous  system,  both  in  its  larger  features  and  in  its 
microscopically  visible  cells.  Embryologists  know  each  stage 
of  its  development:  how  neurons  form  and  grow  and  es- 
tablish their  connections  with  sense  organs  and  muscles  and 
glands  and  with  each  other;  that  neurons  in  human  beings 
are  practically  all  formed  before  birth;  that  among  the  es- 
timated 12  billion  neurons  in  the  human  brain  alone,  some 
9  billion,  200  million  are  in  the  cerebral  cortex.  Genetic 
psychologists  tell  us  that  the  cortex  is  little  used  until  higher 
centers  are  involved.  They  are  sure  that  the  methods  by 
which  uses  are  established  and  connections  are  made  deter- 
mine many  factors  in  learning  and  in  habit. 

Biochemists  know  many  facts  of  the  intricate  chemical 
composition  of  the  nervous  system,  its  metabolism,  its  pro- 
duction of  heat  and  carbon  dioxide  when  neural  currents 
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called  impulses  travel  over  it.  These  impulses  are  started 
when  a  stimulus  activates  a  sense  organ  by  physical  means 
as  in  sight,  hearing,  temperatures,  or  pressures;  or  by  chem- 
ical means  as  in  taste  or  smell;  or  when  an  impulse  goes  from 
a  center  to  muscles  or  glands. 

Experts  in  the  physics  of  light  and  sound  pronounce  the 
eye  and  the  ear  perfect  instruments  for  their  purposes;  they 
can  explain  how  each  is  made  and  how  it  works,  but  the 
seeing  and  the  hearing  by  the  conscious  self  they  cannot 
explain. 

Biophysicists  have  collected  a  growing  mass  of  data  about 
the  electric  phenomena  of  the  nervous  system:  how  the  part 
of  the  neuron  that  is  excited  becomes  electrically  negative 
compared  with  the  unexcited  parts  so  that  the  impulse  trav- 
els along  as  a  lighted  fuse  of  gunpowder  would  travel,  if  it 
were  not  for  the  neuron's  power  of  self-renewal  under  normal 
conditions.  They  have  devised  wonderfully  sensitive  elec- 
tronic instruments  which  measure  and  record  the  speed,  in- 
tensity, duration  and  localization  of  neural  currents. 

Perhaps  the  most  significant  of  these  instruments  is  the 
device  called  the  brain-writer,  encephalograph,  which  re- 
cords voltage  changes  in  the  electrical  phenomena  of  the 
brain.  Study  of  these  records  shows  that  the  brain,  besides 
serving  as  a  switchboard  where  adjustments  are  made,  is 
itself  a  center  of  activities,  except  in  deep  sleep.  These  ac- 
tivities can  be  studied  by  recording  the  electrical  phenomena 
which  accompany  them.  The  recorded  waves  show  that  there 
are  typical  patterns  of  activity  during  sleep,  mental  work, 
emotional  excitement,  hypnotic  control,  and  other  experi- 
ences. Records  made  during  health,  sickness  and  insanity 
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have  distinctive  characteristics.  Under  certain  circumstances 
the  physician  is  aided  in  his  diagnosis  of  mental  illness  by  a 
study  of  the  patient's  brain-wave  record.  It  is  interesting  to 
note  that  there  are  family  resemblances  in  the  records  of 
twins  and  of  other  relatives.  Whether  or  not  thinking  is  im- 
plemented by  these  phenomena,  no  one  yet  knows. 

Physiologists  claim  as  their  field  all  the  functions  of  the 
nervous  system  but  not  what  Sherrington  calls  the  "mysteries 
of  mind."  There  are  strange  gaps  in  our  knowledge  of  mental 
processes,  notwithstanding  all  the  scientific  facts  that  have 
been  assembled.  No  one  knows  how  a  pattern  of  nervous 
impulses  can  cause  a  sensation  of  pain  ia  my  consciousness 
nor  how  the  stimulus  of  black  marks  on  the  yellow  paper  of 
a  telegram  can  result  in  a  complete  change  in  the  content 
of  my  mind.  Whether  the  emotion  is  joy  or  sorrow,  it  seems 
strangely  unrelated  to  any  physical,  chemical,  or  electrical 
change  in  any  part  of  my  nervous  system. 

Modern  psychologists  usually  agree  that  mental  processes 
are  wholly  and  fundamentally  dependent  upon  present  and 
past  sensory  stimulation.  The  stimuli,  however  varied,  are 
wholly  chemical  and  physical;  the  response  is  physiological 
activity  in  the  receptor-neuro-effector  system  with  an  indeter- 
minate contribution  from  the  introspectively  known  events 
of  mental  life.  Some  one  has  said,  whether  we  regard  the 
relations  of  matter  to  mind  as  inexplicable  or  as  needing  no 
explanation,  science  can  discuss  the  relation  between  nervous 
impulses  and  sensations  without  attempting  to  decide  how 
or  whether  the  one  can  be  caused  by  the  other. 

Comparative  study  of  nervous  systems  has  emphasized  the 
fact  that  man  differs  from  the  other  animals  but  slightly  in 
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general  structure  of  sense  organs  and  nerve  fibers,  while  the 
difference  in  the  size,  complexity  and  capabilities  of  the  brain 
is  enormous.  The  usefulness  of  the  brain  in  bringing  about 
adaptive  behavior  (including  language),  in  the  interaction 
between  man's  organism  and  his  surroundings,  is  obvious. 
In  the  nervous  centers  one  function  of  ideas — or  what  stands 
for  ideas — is  to  guide  behavior.  A  true  idea  leads  to  a  favor- 
able response;  a  false  idea  to  misjudgment  and  maybe  to 
mishap.  But  the  range  and  achievements  of  mental  processes 
in  human  beings  have  gone  far  beyond  the  requirements  for 
biological  survival  in  the  field  of  natural  selection. 

The  proponents  of  mind  as  a  primary  reality,  impressed 
by  the  accomplishment  of  human  mind,  ask:  "Could  all  the 
varied  structures  and  functions  of  the  evolving  nervous 
systems  have  become  organs  of  mind  if  mind  were  not  already 
present  in  the  universe?" 

Lloyd  Morgan  assumed  that  in  the  universe  at  large  there 
is  some  mental  cause  for  the  emergence  of  mind  in  connec- 
tion with  the  animal  organism.  This  would  necessitate  the 
assumption  of  mind  as  a  primary  reality  in  the  universe  as 
being  the  source  of  all  forms  of  mind.  The  inner  urge  of 
active  human  minds  to  know  and  to  understand  matters 
which  have  no  practical  import  may  be  evidence  of  a  cosmic 
reality,  mind,  behind  the  urge. 

Biology  as  a  science  cannot  answer  that  question,  nor  can 
any  other  science.  But  biologists  recognize  the  limitations  of 
their  method  as  well  as  its  wonderful  possibilities.  They 
are  coming  to  know  that  in  dealing  with  ultimate  problems, 
biology  as  a  mental  product  needs  the  help  of  all  other  lines 
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of  mental  products — mathematics,  science,  logic,  philosophy, 
religion,  aesthetics,  etc. 

The  place  of  mind  in  the  universe  is  an  ultimate  prob- 
lem. Mind  may  be  a  primary  reality  in  the  universe,  devel- 
oping through  the  mechanism  of  life  and  the  nervous  systems 
of  living  organisms. 

Biology  assures  us  that  awareness  and  more  awareness 
is  the  contribution  made  by  life  to  evolving  nervous  systems. 
But  thinking,  the  essence  of  mind,  contributes  new  kinds 
of  awareness,  supplementing  the  reports  of  sense  organs  by 
discerning  relations  such  as  good  habits  to  good  health, 
by  grasping  meanings,  integrating  experiences,  establishing 
values.  These  intangible  factors  are  not  directly  contributed 
by  sense  organs,  but  they  are  acknowledged  to  act  as  controls 
of  adaptive  behavior  through  motivation.  These  invisible, 
imponderable  features  affect  the  response  mechanism  of  the 
human  nervous  system.  The  human  brain,  as  part  of  the 
mechanism  for  awareness  and  control,  is  a  visible  symbol  of 
this  most  fundamental  of  human  characteristics,  control  of 
behavior  by  consciousness  and  mind. 

Whether  we  consider  mind  a  primary  quality  of  the 
universe  or  only  a  product  of  life,  we  can  admit  that  many 
mechanisms  have  contributed  to  its  growth  and  evolution. 
The  shuffling  of  gene  packs  in  biparental  reproduction  is 
such  a  mechanism,  giving  a  wider  range  of  individual  dif- 
ferences. The  wider  the  range,  the  greater  the  chance  of 
favorable  variations.  The  evolving  nervous  system  is  another 
such  mechanism.  Indeed,  evolution  itself  may  be  considered 
as  such  a  mechanism  on  a  cosmic  scale.  However  successful 
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evolution  may  be  as  a  process  of  establishing  improvements 
and  neglecting  disadvantages  through  natural  selection,  does 
it  possess  creative  powers,  originative  impulses?  In  your 
experience,  what  is  the  source  of  such  impulses  in  yourself, 
your  home,  your  community,  your  institutions,  your  govern- 
ment? Mind  is  the  most  creative  reality  in  human  experience. 
Perhaps  creativity  has  some  other  source. 

The  fact  that  conscious  mind  is  expressed,  made  manifest 
to  us,  through  the  medium  of  life  is  no  proof  that  in  its 
nature  mind  is  a  product  or  a  property  of  life,  ending  when 
life  ends,  enduring  only  as  life  endures,  not  continuously  in 
any  one  self,  but  through  successive  selves.  Mind,  the  most 
synthesizing,  purposive,  evolving,  cumulative,  value-finding, 
creative  factor  we  know  in  human  existence,  may  be  the  most 
indestructible  stuff  in  the  universe — as  real  as  atoms  (even 
when  smashable)  with  as  truly  hidden  inner  sources  of  power. 

C.  G.  Jung,  honored  at  the  Harvard  Tercentenary  as  the 
world's  greatest  living  psychiatrist,  thinks  that  it  is  an  almost 
ridiculous  prejudice  to  assume  that  existence  can  be  only 
physical.  Traditionally  in  modern  science,  such  prejudice  has 
been  in  favor  of  matter,  spatial  relations  and  mechanical 
causation,  but  relativity,  quantum  theory  and  nuclear  physics 
have  changed  our  concepts.  We  know  that  there  are  realities 
beyond  reach  of  our  senses. 

Science  is  closer  than  ever  before  to  accepting  mind  as  a 
primary  entity — to  accepting  its  reality  at  the  center  of  the 
universe  rather  than  regarding  it  as  a  sprig  from  life's  tree. 
Heralded  by  relativity  and  by  quantum  theory,  metaphysical 
assumptions  are  being  recognized  in  many  phases  of  science. 
Led  by   the   development  of   the  super-sensible   phases   of 
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physics,  we  have  become  more  keenly  aware  of  the  momen- 
tous discovery  that  scientific  realities  are  all  concepts  of  the 
mind.  Science  admits  that  to  the  external  world,  the  field  of 
all  its  investigations,  there  is  only  one  entrance — the  door  of 
human  mind. 

Long  ago,  a  great  thinker,  Berkeley  (1685-1753)  said, 
"The  sum  of  all  reality  consists  of  perceivers  and  perceptions, 
thinkers  and  their  thoughts."  He  believed  that  the  fragmen- 
tary world  of  direct  perception  is  made  by  scientific  thought 
into  a  complete  and  continuous  whole;  that  the  laws  which 
science  traces  are  realities  because  God's  mind  is  behind 
them — a  guarantee  and  the  only  guarantee  of  the  inter- 
relatedness  and  order  of  nature  which  is  revealed  by  science. 

Is  mind  the  directive  organizing  factor  in  the  universe,  at 
the  center  of  nature  and  its  life?  There  is  an  ancient  intui- 
tion that  life  is  deeper  than  matter  and  mind  deeper  than 
life.  Can  you  believe  that  in  the  beginning  was  mind? 
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CHAPTER  FIVE 


The  Relation  Between 
Mind  and  Body 


In  1940  at  the  Memorial  Service  honoring  Herbert  V.  Neal 
as  zoologist  and  teacher,  his  friend,  William  Ernest  Hocking, 
speaking  of  him  as  a  "colleague  in  the  teaching  of  philoso- 
phy," said  in  part: 

Evolution  has  produced  marvelous  organisms;  but  it 
has  produced  also  something  more  marvelous — organisms 
which  are  aware  of  marvelous  organisms,  and  which  can 
consider  the  whole  complex  history  debouching  in  them- 
selves, and  speculate  about  it.  That  nature  has  produced 
the  human  body  is  a  marvel;  that  it  has  produced  the 
Thinker  is  more  marvelous  still.  .  .  .  Could  nature  have 
evolved  the  human  body  without  evolving  the  human 
mind?  Answer  yes  or  no.  If  we  say  yes,  then  the  human 
mind  remains  on  our  hands  as  an  unexplained  fact  in  the 
world,  and  a  useless  fact,  since  it  can  have  no  influence 
on  physical  behavior;  and  our  science  remains  incomplete 
at  a  radically  important  point,  unless  we  take  the  desperate 
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alternative  of  pronouncing  consciousness — including  its 
products,  art,  literature,  culture,  science — as  unimportant. 
If  we  say  no,  the  mind  must  have  evolved  with  the  body, 
then  we  admit  the  defectiveness  of  all  those  methods  of 
explanation  for  which  physiological  causes  account  for 
only  physiological  effects,  and  the  mind  remains  outside 
the  laboratory  picture. 

It  is  the  uniqueness  of  the  mind,  and  of  life  in  general, 
which  constitutes  what  we  may  call  the  biologist's  dilemma. 
Granted  that  life  is  unique,  shall  it  be  attributed  to  a 
special  power  or  faculty,  a  vital  principle?  Then  we  have 
to  deal  with  an  occult  factor,  and  our  experimental  deter- 
minism is  disturbed. 

If  there  is  no  such  special  power,  then  life  is  a  function 
of  physico-chemical  processes,  at  a  special  stage  of  com- 
plication— then  life  and  mind  should  be  open  to  synthesis 
under  proper  laboratory  conditions.  Even  Jacques  Loeb 
found  the  difficulties  of  such  a  program  staggering. 

Many  biochemists  believe  that  life  in  a  simple  form  will 
some  day  be  produced  in  a  laboratory.  But  no  one  of  them 
has  expressed  the  faintest  hope  of  being  able  to  synthesize 
life  that  would  be  or  become  conscious.  The  inconceivably 
long  time  nature  may  have  required  for  the  process  is  not 
the  only  lacking  factor.  The  intangible  qualities  of  con- 
sciousness and  mind  are  still  more  troublesome  and  un- 
available features.  They  cannot  be  handled  and  added  to 
any  concoctions.  They  are  inaccessible  to  sense.  They  evade 
all  scales  and  test  tubes,  microscopes  and  meter-sticks  as 
products  of  the  body  never  do.  Science  no  longer  questions 
the  existence  of  realities  beyond  the  scope  of  its  method  or 
beyond  the  range  of  our  sense  perceptions.  The  development 
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of  electronics  has  proved  that  electrons  and  protons  are  just 
as  real  as  if  we  could  see  them.  If  mind  is  conceded  to  be  the 
source  of  human  creativity,  we  must  admit  that  the  living 
body  is  the  observable  source  of  its  activity,  its  chief  im- 
plement, its  present  medium  of  manifestation.  But  these 
uses  of  the  body  either  separately  or  together  do  not  con- 
stitute a  source  of  mind.  We  must  look  elsewhere  for  its 
origin. 

When  we,  as  present-day  thinkers,  long  for  a  pillar  of  fire 
to  lead  us  to  the  one  true  belief,  we  must  remember  that  our 
unquestioning  allegiance  to  that  truth  would  rob  us  of  the 
stimulus  to  thinking  and  investigation.  In  speculative  mat- 
ters we  need  a  synthesis  of  all  the  facts,  all  the  reasons,  con- 
tributed by  other  lines  of  intellectual  interpretation.  In 
science,  as  in  religion,  faith  has  a  very  real  function. 

Mind  and  body,  the  psychical  and  the  physical,  are  dis- 
tinguishable in  thought  if  not  in  experience.  In  our  thought, 
mind  and  body  have  different  relations  to  space-time  and 
matter-energy.  At  present,  mind  remains  inaccessible  to 
sense  while  body  may  be  observed,  measured  and  tested  by 
the  various  procedures  of  science.  In  our  experience,  mind 
and  body  seem  to  be  one,  an  integrated  unit  however 
psychophysical,  whose  solidarity  is  inseparably  one,  asleep 
or  awake.  If  in  experience  we  cannot  separate  action  and 
thought,  part  physical,  part  mental,  do  we  need  to  do  so  in 
our  thinking?  They  are  both  parts  of  an  integrated  individ- 
ual whose  history  is  one  history;  both  work  toward  the  same 
ends.  W^hatever  you  do,  you  do  as  a  body-mind  whole — a 
partnership,  if  you  wish — but  as  a  unit,  a  self.  Sherrington 
in  his  Gifford  Lectures  says: 
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Knowledge  looking  at  its  world  had  painfully  and  not 
without  some  disillusions  arrived  at  two  concepts;  the 
one,  that  of  energy  which  was  adequate  to  deal  with  all 
which  was  known  to  knowledge,  except  mind.  But  between 
energy  and  mind  science  found  no  "how"  of  give  and  take. 
There  was  co-existence;  that  was  all.  To  man's  under- 
standing the  world  remained  obstinately  double.  Busy 
common  sense  went  forward  treating  the  twofold  together 
as  one.i^ 

If  this  unity  and  integration  are  true,  how  do  you  account 
for  the  recurrence  of  the  problem  of  the  relation  of  mind 
and  body  in  human  thought  and  what  Sherrington  in  the 
New  York  Times  Magazine  (May,  1950)  calls  the  "hush-hush 
attitude"  of  present-day  scientists  toward  it?  Is  the  relation 
of  mind  and  body  a  pseudo-problem  based  on  a  false  division 
of  experience,  or  is  it  one  of  the  ultimate  problems  of  our 
universe? 

Touching  life  as  it  does  at  countless  points,  is  the  relation 
of  mind  and  body  too  subtle  to  be  captured  for  examination 
and  settled?  Sherrington,  in  his  Rede  Lecture  (1933)  says, 
"Yet  nerve  and  brain  are  but  a  skillfully  laid  train  of  powder 
between  the  muscles  it  fires  and  the  restless  world  which 
fires  it.  The  question  who  turns  the  key,  to  use  that  simile, 
is  soon  answered;  the  outside  world."  ^^  But  is  it  an  illusion 
that  we  control  our  behavior — our  deliberate  responses  to 
this  outside  world — through  the  influence  of  the  mental 
concepts  which  we  call  purposes,  plans,  intentions,  standards, 
character,  hopes,  ambitions  and  aspirations?  Who  turns 
these  keys?  The  outside  world  has  no  intangibles. 

The  human  body  is  a  physical  object,  an  energy  system 
among  other  physical  objects;  but  it  is  apart  from  all  other 
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energy  systems  in  having  a  double  role  to  play.  It  is  a  part 
of  physical  nature  and  it  is  an  instrument  of  a  conscious- 
self.  It  is  so  closely  integrated  and  incorporated  with  the 
self  that  uses  it  that  they  are  often  considered  identical. 

Because  of  the  twofold  role  it  has  to  play,  the  body  appears 
to  us  to  have  two  aspects:  first,  it  is  an  organism,  an  energy- 
system  of  causes  and  effects,  an  object  of  all  the  biological 
sciences;  and  second,  it  is  a  "city  of  meanings  whose  every 
line  and  every  motion  is  read  for  what  it  signifies."  To  some 
of  us,  the  important  character  is  the  first,  the  reality  of  the 
body;  for  others,  the  second  character  is  more  important  and 
real  and  the  first  is  derived  from  it. 

As  a  part  of  nature,  the  body  has  all  the  causal  relations 
which  science  can  discover  in  any  energy-system  and,  in  ad- 
dition, whatever  meanings  belong  to  nature.  Nature  is  an 
assemblage  of  common  objects  by  means  of  which  minds  com- 
municate; the  body  is  accordingly  a  common  object.  Bodies, 
then,  form  part  of  the  bridge  between  minds  whose  whole 
span  is  nature.  Through  them  we  are  visible,  audible,  acces- 
sible to  other  minds.  By  means  of  them  we  can  help  and 
benefit  or  hinder  and  injure  other  selves. 

The  body,  however,  could  not  serve  as  the  peculiar  in- 
strument of  communication  unless  it  were  more  directly 
controllable  than  the  rest  of  nature.  Energy  is  the  usual 
vehicle  of  communication  between  minds.  Thoughts  are  not 
energy,  but  speech  is;  emotions  are  not  energy,  but  facial  and 
bodily  expression  are.  A  philosophy  of  life  is  not  energy,  but 
behavior  is.  Few  doubt  the  mental  factors  in  these  forms 
of  expression,  though  their  medium  is  energy.  However  far 
language  and  its  social  context  go  to  make  the  man,  there 
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seems  to  be  direct  control  of  language  by  mind.  Through 
speech,  mind  uses  energy  to  convey  its  thought  to  another 
mind.  Mind,  then,  may  have  some  leverage  it  brings  to  bear 
upon  the  energy-system,  the  body.  Let  us  examine  this 
relationship. 

Though  other  objects  in  nature  may  defy  me,  my  body 
cannot  help  obeying  me.  It  becomes,  thus,  a  structure  built 
by  my  disposition  and  reactions,  both  instinctive  and  delib- 
erate. So  we  come  to  accept  the  body  of  any  person  as  the 
most  available  symbol  of  the  character  of  that  person  as  well 
as  the  instrument  of  his  will,  expressed  in  his  behavior. 

Each  body  has  a  complicated  system  of  intercommunicating 
associations  and  connections  like  an  incredibly  and  infinitely 
complex  automatic  telephone  switchboard.  If  modern  phys- 
iological psychologists  are  inclined  to  consider  this  system 
wholly  physical,  they  also  claim  that  mental  phenomena 
must  be  described  in  their  own  terms  and  that  (to  quote 
a  letter  from  Dr.  Leonard  Carmichael)  "an  operational 
or  positivistic  approach  to  the  identification  of  conscious 
terms  such  as  the  experience  called  'green'  in  the  phrase 
'I  see  green'  will  often  involve  a  description  of  the 
physical  energies  and  the  physiological  states  which  are 
present  at  the  same  time  or  immediately  before  the  reported 
conscious  experience.  This  togetherness  in  time  does  not 
identify  the  physical  or  physiological  with  the  experiential. 
It  also  surely  does  not  guarantee  that  the  often  misused  word 
'cause'  may  be  employed  in  stating  observed  or  even  quan- 
titatively demonstrated  relationships  between  recorded  stim- 
uli, known  activity  of  the  organism,  and  specific  conscious 
experiences." 
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If  sensation  and  impulse  were  the  only  factors  involved  in 
human  action,  the  view  which  considers  that  what  we  call 
mind  is  merely  a  succession  of  more  or  less  distinct  but 
possibly  unrelated  responses  would  be  ample.  Its  very  sim- 
plicity would  recommend  its  acceptance.  But  to  some  of  us, 
the  most  significant  aspects  of  the  mind-body  relationship  in 
experience  are  not  its  automatic  responses  to  stimuli,  but 
the  fact  that  with  each  biological,  physical  response  there  is 
also  the  reaction  of  the  self  as  knower.  I  must  recognize  this 
sensation  as  a  signal  of  a  thing  which  summons  me  to  in- 
vestigate it  and  to  put  it  in  relation  to  other  experiences.  It 
is  the  response  of  the  self  as  knower  which  is  important  to 
me  rather  than  the  automatic  features  of  the  mechanism  of 
knowing. 

While  much  human  action  is  the  result  of  mere  impulse, 
mind  seems  to  have  a  direct  efiEect  in  guiding  and  determin- 
ing the  purposeful  conduct,  which  expresses  long-cherished 
standards  and  the  character  of  the  self.  This  human  self  seems 
more  than  a  thing  in  nature  because  it  is  more  than  a  fact: 
facts  are  not  conscious  of  facts,  but  the  self  is.  While  facts 
are  as  they  must  be,  the  self  feels  free.  Out  of  various  pos- 
sibilities the  self  feels  that  he  chooses  what  shall  be  the  next 
fact  of  action. 

Mechanistic  psychology  says  that  the  choice  is  a  necessary 
consequence  of  the  character  which  his  nature  and  reactions 
to  environment  have  given  him — that  a  shrewd  scientist 
could  have  predicted  the  decision.  But  others  think  that  a 
capacity  for  self-building  is  an  integral  characteristic  of  a  self, 
and  the  concrete  expression  of  its  freedom. 

The  mind  is  conscious  of  its  own  succession  of  experiences. 
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It  seems  to  stand  sufficiently  apart  from  its  experiences  to 
feel  its  own  continuity  in  contrast  to  the  transition  of  events. 
But  the  self  never  feels  automatic  in  its  reactions  except  in 
such  cases  as  when  a  smarting  blow  causes  anger,  a  loud  noise 
causes  fright,  or  a  parched  throat  causes  thirst.  In  such  cases, 
the  natural  mechanical  reaction  is  no  more  free  than  that 
of  a  released  spring.  Freedom,  in  fact,  consists  of  the  power 
of  the  self  to  become  aware  of  the  network  of  physical  causes 
in  which  its  body  is  enmeshed,  and  in  being  aware  of  it,  the 
self  becomes  more  real  than  the  causal  setup.  When  I  become 
aware  that  I  am  getting  angry,  then  I  am  no  longer  absorbed 
in  the  reaction  of  anger,  and  the  causes  can  continue  to  act 
in  such  direction  as  shall  carry  out  my  deliberate  will.  This 
power  of  self-survey,  serving  to  re-direct  my  action  to  carry 
out  my  chosen  purpose,  is  the  factor  which  distinguishes 
the  history  of  a  mind  from  the  history  of  any  merely  mechani- 
cal process.  Mind  knows  its  superiority  to  whatever  is  merely 
natural  in  itself,  as  Kant  thought,  because  it  deposes  nature 
from  master  to  servant  of  the  free  self.  If  these  statements 
are  true  of  your  experience,  you  can  give  personal  testimony 
on  the  leverage  between  mind  and  body.  This  should  not 
be  disregarded  in  deciding  your  position  on  this  age-old 
problem. 

We  may  gain  an  added  perspective  if  we  make  a  brief 
survey  of  the  various  solutions  that  have  found  adherents 
during  the  long  history  of  human  thought  on  the  relation  of 
mind  and  body.  Whatever  your  own  belief,  you  may  find  it 
stated  among  the  following,  chosen  from  many  sources — first 
ancient,  then  modem.  The  persistence  with  which  the  prob- 
lem has  been  studied  has  equalled  its  recurrence  in  the 
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development  of  thought.  In  these  statements  of  belief  through 
the  ages,  the  terms  mind,  soul,  consciousness,  thought,  reason, 
will,  are  all  used  as  broadly  equivalent.  Much  might  be  said 
about  distinctions,  but  not  in  connection  with  these  state- 
ments made  by  others.  Body,  brain,  organism  and  matter  are 
also  used  as  terms  representing  the  physical  reality.  Wherever 
the  term  matter  is  used,  its  context  will  indicate  whether  the 
reality  meant  is  that  in  use  before  or  after  the  revolution  in 
physics. 

The  crucial  significance  of  the  mind-body  relationship  as 
a  problem  is  no  new  discovery.  It  is  thought  that  primitive 
men  all  over  the  earth  pondered  it  and  were  puzzled  by  it 
long  before  the  Greek  philosophers  dwelt  upon  it. 

The  Greeks  were  the  earliest  thinkers  to  emphasize  mind 
as  unique  in  the  world.  To  their  keen  intellectual  interests, 
they  brought  great  clarity  of  thought  which  became  less 
dominated  by  religious  or  ethical  motives  than  in  earlier 
peoples.  Matter-energy  had  loomed  so  large  in  the  realities 
presented  by  life,  that  mind  (so  intangible  and  invisible) 
had  been  far  less  impressive.  Its  reality  had  to  be  asserted 
and  defended. 

Heracleitus  (500-475  b.c.)  taught  that  universal  reason 
(mind),  like  a  gentle  enveloping  flame,  pervaded  all  activity 
in  the  world.  Anaxagoras  (500-428  B.C.)  believed  that  mind, 
cosmic  in  proportions,  embodying  order,  caused  the  evolution 
of  the  world  from  chaos,  bringing  life,  organisms,  and  also 
mind  and  reasoning  beings  into  existence.  Plato  (427-347  B.C.) 
saw  the  world  as  a  system  of  ideas  embodied  in  particular 
forms.  To  him  the  immaterial  ideas  were  real  and  eternal 
while  the  material  substance  of  its  forms  was  defective  and 
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transitory.  He  believed  the  mind  (soul)  was  enmeshed  as 
in  a  prison  and  likely  to  reach  a  truer  vision  oi  reality  after 
being  freed  from  the  body  by  death.  Aristotle,  the  great  pupil 
of  Plato,  found  mind  and  body  so  inseparably  joined  in 
human  beings  that  he  believed  the  soul  not  something  else 
than  the  body,  but  its  very  form,  its  inner  life,  fitting  it  as 
the  hand  the  glove.  He  believed  that  mind  is  a  function  of 
the  body.  "If  the  eye  were  an  animal,  vision  would  be  its 
mind."  Purpose  to  him  was  the  final  cause;  God  the  first 
cause. 

The  beginning  of  a  new  era  came  with  Descartes  (1596- 
1650),  who  thought  that  he  must  separate  the  self  of  which 
he  felt  so  unquestioningly  sure — "I  think,  therefore  I  am" — 
from  the  physical  world:  "res  cogitans"  from  "res  extensa." 
This  establishment  of  a  scientific  difference  between  mind 
and  body  has  long  troubled  the  world.  Modern  psychology 
is  not  concerned  with  the  mind  and  body  relationship  which 
is  a  metaphysical  problem;  but  it  has  not  dispelled  the 
mystery  that  for  hundreds  of  years  has  been  felt  in  the  rela- 
tion between  mind  and  body.  To  Descartes,  man  was  an 
automaton  with  superadded  mind;  man's  kindred,  the  brute 
creatures,  were  automata.  He  asserted  the  presence  of  mind- 
less motor  acts  in  both  man  and  animals.  He  assumed  that 
the  motor  act  required  an  inhibitory  process  along  with  an 
excitatory  one,  which  fact  was  confirmed  250  years  later  by 
experimentation.  Descartes'  reflexology  of  man  as  a  mechan- 
ism, a  robot  actuating  itself,  is  practically  the  position  taken 
by  Pavlov,  the  late  Russian  physiologist,  Descartes'  greatest 
successor,  but  an  experimentalist,  as  Descartes  never  was. 

Later,   Spinoza    (1632-1677)   offered   his   solution   of   the 
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mind-body  problem  as  the  double-aspect  hypothesis.  To  him, 
both  mind  and  body  were  phenomena,  two  ways  of  looking 
at  an  underlying  reality.  Mental  processes  or  psychoses  paral- 
lel nervous  processes  or  neuroses.  But  the  reality  o£  which 
they  are  manifestations  escapes  us.  This  underlying  reality 
which  mediates  all  relations,  he  thought,  is  one  being,  God, 
perfect,  self-caused  and  the  ground  of  everything  that  ap- 
pears to  us  in  experience,  "absorbing  both  mind  and  matter 
into  a  single  substance  whose  ultimate  being  is  not  so  much 
neutral  as  unknowable." 

George  Berkeley  (1685-1753)  thought  that  our  problems 
are  made  by  ourselves.  "We  have  first  raised  a  dust,  and 
then  complain  we  cannot  see."  Qualities  like  shape  and  color 
are  "ideas";  if  they  inhere  in  anything,  they  inhere  in  the 
mind  which  perceives  them.  He  thought  them  produced  in 
us  by  the  only  active  thing  we  know,  namely,  a  living  spirit 
outside  ourselves,  surely  not  by  an  inert,  material  substance, 
but  by  another  mind  which  acts  directly  upon  us,  the  mind 
of  God — ^world-mind. 

Berkeley  began  his  argument  by  an  examination  of  the 
sense  of  sight,  which  was  a  useful  beginning  since  nearly 
everyone  thinks  of  the  real  world  as  the  world  his  eyes  reveal 
to  him.  He  led  his  readers  to  view  the  world  with  him  as  a 
world  within  the  mind,  a  world  in  which  apart  from  con- 
sciousness there  is  nothing,  hence  no  merely  physical  nature 
whatever. 

He  believed  that  the  human  mind  is  always  forgetting  its 
own  part  in  making  its  experience.  It  fails  to  recognize  color 
and  sound  as  its  own  work  and  space  as  its  idea.  It  forgets 
that  "substance"  is  its  own  idea,  by  which  it  tries  to  bestow 
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an  independent  existence  upon  its  experience.  He  tried  to 
establish  the  difference  between  reality  and  illusion.  Nature 
is  either  all  external  to  the  observer,  or  else  all  within  the 
observer's  perception.  He  takes  the  latter  alternative.  For 
Berkeley,  the  sum  of  all  reality  is  perceivers  and  their  per- 
ceptions, thinkers  and  their  thoughts. 

This  does  not  leave  the  great  task  of  science  without  basis. 
Berkeley  thought  that  the  fragmentary  world  of  direct  per- 
ception is  made  by  scientific  thought  into  a  complete  and 
continuous  whole,  not  by  using  substance  but  by  using  law — 
the  undeviating  way  in  which  experiences  succeed  each  other, 
depend  on  each  other,  and  supplement  each  other  to  round 
out  a  whole-world  picture. 

Science  has  only  recently  made  the  momentous  discovery 
that  the  only  door  to  knowledge  of  any  sort  is  the  door  of 
human  mind.  Berkeley  tried  to  teach  this  two  and  a  half 
centuries  ago. 

Kant  (1724-1804),  still  more  sensitive  to  the  reality  of  men- 
tal processes  as  conscious  phenomena,  regarded  Descartes' 
field  of  extension  as  a  property  or  function  of  the  mind  it- 
self; but  he  also  believed  that  there  was  an  unknowable 
reality  outside  the  mind,  at  whose  incentive  the  materials 
of  sensation  appear  to  us. 

Kant  believed  that  the  mind  is  a  factor  in  forming  the 
world,  which  it  seems  to  observe  as  an  independent  and  self- 
operative  object.  In  beholding  and  thinking  the  world,  the 
mind  builds  also  awareness  of  itself. 

If  you  incline  to  the  belief  of  the  French  physician,  Ca- 
banis  (1757-1808),  that  thought  is  a  function  of  the  brain 
which  secretes  it  as  the  liver  does  bile,  science  protests.  A 
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function  is  either  a  movement  (a  form  of  energy)  or  a  secre- 
tion (a  substance),  both  of  which  can  be  measured  quanti- 
tatively. A  secretion  is  as  material  as  the  organ  which  secretes 
it,  and  it  can  be  collected  in  a  test-tube  and  chemically  ana- 
lyzed; it  may  be  weighed,  and  it  occupies  space  just  as  any 
material  does.  The  relation  of  thought  to  the  brain  is  not  like 
that  of  a  secretion  to  an  organ.  An  active  brain  does  produce 
substances  which  pass  from  it  by  way  of  the  blood,  but 
among  these  products,  as  far  as  we  know,  there  are  no  ideas 
or  emotions.  The  modern  materialist,  now  called  naturalist, 
thinks  of  mind  or  consciousness  either  as  a  form  of  energy 
like  heat  or  light  produced  by  a  brain,  or,  possibly  and  in- 
consistently, as  a  function  in  the  mathematical  sense  of  the 
word. 

Some  thinkers  take  the  position  of  Buchner  {Force  and 
Matter,  1855)  that  the  brain  and  its  operations  produce  the 
mind.  "The  brain  is  the  organ  of  thought  and  .  .  .  these 
two,  brain  and  thought,  stand  in  such  immediate  and  neces- 
sary connection  that  neither  can  exist  without  the  other." 
But  others  protest  that  elsewhere  in  nature  motion  produces 
only  motion.  How  can  it  be  that  in  the  brain,  motion  pro- 
duces sensations  and  thought?  It  is  important  in  our  think- 
ing to  be  quite  clear  on  this  point,  for  in  common  usage 
mind  and  brain  are  often  used  equivalently. 

When  in  1902,  Minot  maintained  that  consciousness  was 
a  device  to  regulate  the  actions  of  organisms  so  as  to  accom- 
plish ends  which  are  useful  to  the  organisms  and  he  argued 
that  consciousness  must  stand  in  direct  causal  relations  to 
physiological  processes,  he  seemed  a  heretic  to  the  mecha- 
nists, who  could  not  believe  that  mind  and  consciousness 
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could  have  any  causal  effect  in  a  physical  world.  This  lag 
in  belief  was  general  among  biologists  of  that  time.  But 
Minot  had  strong  sympathizers.  They  asked,  "Why  has  con- 
sciousness evolved,  as  it  certainly  has  evolved,  if  it  is  use- 
less?" They  were  unable  to  conceive  that  the  evolution  of 
animals  has  taken  place  as  they  believe  it  has,  unless  con- 
sciousness is  a  real  and  dominant  factor.  Without  it,  Minot 
believed,  "the  universe  might  come  to  absolute  rest."  This 
conception  of  mind  places  it  as  a  primary  reality  in  the 
world.  We  shall  later  consider  more  fully  beliefs  about  pri- 
macy in  reality. 

Modern  physics  is  in  strong  opposition  to  such  determin- 
ism. Eddington,  who  believes  that  mind  has  a  function  in 
world-building  and  self-building,  says  in  connection  with 
causation  in  The  Nature  of  the  Physical  World,  "Like  most 
people,  I  suppose,  I  think  it  incredible  that  the  wider  scheme 
of  nature  which  includes  life  and  consciousness  can  be  com- 
pletely predetermined.  .  .  ,  It  is  a  consequence  of  the  advent 
of  the  quantum  theory  that  physics  is  no  longer  pledged  to 
a  scheme  of  deterministic  law.  Determinism  has  dropped  out 
in  the  latest  formulations  of  theoretical  physics  and  it  is  at 
least  an  open  question  whether  it  will  ever  be  brought 
back."  20  Heisenberg's  Nobel  Prize  work  on  the  quantum 
theory,  known  as  the  Principle  of  Indeterminacy  sometimes 
called  uncertainty,  seems  to  have  added  another  "knock-out 
blow"  to  mechanism  as  applied  to  the  problems  of  life  and 
mind. 

Henri  Bergson  (1859-1941),  distinguished  French  philoso- 
pher, author  of  Creative  Evolution  (1907),  has  made  a  con- 
tribution which  has  particularly  interested  biologists.  While 
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not  bearing  directly  on  the  problem  of  the  relation  of  mind 
and  body,  it  has  inclusive  significance.  Trained  in  mathe- 
matics and  physics,  Bergson  was  ambitious  to  understand  the 
fundamental  concepts  of  physics:  time,  space,  matter,  mo- 
tion, force,  energy.  He  decided  that  the  time  which  enters 
into  physical  equations  is  not  real  time;  that  real  time  can- 
not be  known  by  a  measuring  and  standardizing  intellect, 
but  only  by  a  direct  perception  of  the  passage  of  our  inner 
life,  which  he  later  called  intuition. 

For  Bergson  this  belief  brought  release  from  the  shackles 
of  naturalism  and  determinism,  which  he  felt  shut  out  real 
time  and  the  real  self;  for  the  real  self  lives  in  the  flow  of 
time.  Its  states,  he  thought,  are  not  strung  along  in  causal 
succession,  but  they  interpenetrate,  carrying  their  past  with 
them  so  that  each  one  involves  the  whole  self.  The  life  of 
the  self  is  thus  not  mechanically  determined,  because  it  meets 
each  new  experience  with  a  new  self  and  is  therefore  in  its 
nature  creative  and  evolving. 

He  felt  that  intuition  could  get  behind  the  externalities 
of  intellectual  knowledge  with  its  relativity,  its  abstract, 
static,  analytical  and  partial  features.  He  found  intuition 
the  exact  counterpart  of  intellect  in  grasping  wholes  and 
getting  immediate  knowledge  of  the  self  and  of  continuity. 
He  believed  we  can  have  direct  knowledge  of  our  own  ego, 
even  though  the  knower  and  the  known  are  the  same. 

To  Bergson  life  is  not  a  derivative  or  product  of  physical 
nature,  but  a  primary  entity  in  the  universe — the  reality 
behind  the  material  world  and  its  activities.  For  him  all  life 
comes  from  a  single  source,  I'elan  vital.  This  vital  impulse 
accounts  for  matter-energy  at  one  end  of  the  scale  and  for 
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conscious  mind  at  the  other;  but  at  times  he  seems  to  en- 
dow life  with  qualities  usually  credited  to  mind,  such  as 
inventiveness  and  memory. 

In  his  Time  and  Free  Will,  Bergson  shows  that  because 
life  is  creative,  it  is  free  and  not  mechanically  determined 
as  the  mechanists  think.  Everything  that  has  life  in  it  is  free 
in  the  sense  that  what  it  does  from  moment  to  moment  is  a 
result  of  its  own  spontaneous  and  novel  inner  activity  and 
not  of  its  surroundings — its  tropisms  and  other  necessities 
expressed  in  physical  and  chemical  laws.  This  makes  action 
unpredictable. 

Bergson  believed  that  I'elan  vital  may,  as  a  rare  and  ex- 
treme achievement,  be  experienced  by  intuition  as  a  central 
pulse  of  the  life  of  the  world  in  its  unity.  Intuition  may 
stretch  perception  to  a  region  beyond  reach  of  our  senses. 
It  may  perceive  such  invisible,  intangible,  imponderable,  but 
nonetheless  actual  realities  as  life,  time,  space,  mind  and  the 
self.  This  gift  of  poetic  insight  has  lifted  intuition  to  a  posi- 
tion it  had  previously  lacked.  Bergson  has  added  a  real  con- 
tribution to  our  conception  of  the  creative  nature  of  life  and 
mind.  Mind  in  action  uses  both  intuition  and  intellect.  The 
art  of  living  wisely  lies  in  keeping  this  working  pair  together. 

Some  have  disposed  of  consciousness  by  asserting  that  it 
is  a  useless  abstraction  like  "viscosity"  and  should  therefore 
be  ignored.  Science  cannot  afford  to  ignore  facts  of  experi- 
ence. Can  consciousness  (mind)  be  considered  useless  when 
it  is  used  in  denying  its  usefulness?  When  Darwin  disposed 
of  purpose  by  the  mechanism  of  natural  selection,  biologists 
saw  in  the  terms  "fitness  to  survive"  and  "adaptation  to  the 
environment"  the  usefulness  of  a  structure  or  of  a  function 
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as  a  sufficient  reason  for  its  existence.  But  "means- to-an-end" 
suggests  a  "cause-to-efTect"  process. 

Another  attempt  to  solve  the  mind-body  problem  regards 
the  mind  as  an  "epiphenomenon,"  an  accompanying  incident 
in  a  process  which  is  assumed  to  have  no  causal  relation  to 
the  further  development  of  the  process.  This  would  make  of 
mind  a  useless  steam-whistle  affair,  an  empty  phrase,  a  sub- 
terfuge; which  really  amounts  to  saying  that  we  can  dispose 
of  consciousness  very  easily  by  merely  assuming  that  it  does 
not  require  to  be  explained  at  all.  To  deny  efficiency  to  mind, 
however,  is  to  ignore  the  everyday,  common-sense  experience 
of  its  efficiency. 

Mind,  according  to  another  view,  is  an  emergent  from  a 
non-mental,  material  world.  Mind,  therefore,  is  a  secondary 
phenomenon  in  a  universe  which  is  primarily  non-mental. 
Mind,  the  theory  is,  emerged  when  material  systems  such  as 
the  bodies  of  organisms  reached  a  high  degree  of  organiza- 
tion and  of  chemical  complexity.  Some  who  hold  this  view 
of  the  origin  of  mind  inconsistently  consider  mind  to  be  a 
property  or  quality  of  the  body.  But  properties  or  qualities 
of  matter  are  passive,  while  consciousness  or  mind  is  syn- 
thetic and  active,  self-directive  and  creative.  Sherrington 
says,  "A  reflex  act  must  begin  with  a  stimulus  outside  the 
body,  but  man's  mind  can  will  motor  activity  spontaneously, 
can  even  pursue  pure  contemplation  (as  in  pondering  a 
problem)."  At  that  time  his  half-century  of  studying  the 
human  brain  had  proved  for  him  that  mental  behavior  is 
not  entirely  reflex  and  thus  rooted  ultimately  in  matter  as 
Pavlov's  disciples  believe. 

Some  thinkers  regard  mind  as  a  form  of  energy.  All  forms 
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of  energy,  however,  involve  motion  in  some  direction  and 
at  some  rate;  they  can  be  observed,  measured,  and  tested. 
Thinking  is  in  no  sense  a  motion  of  any  sort  in  any  relation 
of  space.  Only  figuratively  do  we  ever  speak  of  the  direction 
and  rapidity  of  thought.  There  are  quanta  of  energy,  but 
there  are  none  yet  known  of  thought.  Consciousness  is  self- 
surveying,  self-measuring  and  self-directing  as  no  form  of 
energy  ever  is. 

Since  the  middle  of  the  nineteenth  century,  there  has  been 
a  growing  acceptance  of  mind  as  a  product  of  physico-chemi- 
cal conditions  of  a  highly  evolved  nervous  system.  Those 
who  take  this  position  list  the  following  facts,  largely  based 
upon  the  relation  of  mental  processes  to  brain  physiology, 
to  support  their  belief. 

1.  Sensations  depend  upon  the  integrity  of  special  parts 
of  the  cerebral  cortex.  In  other  words,  they  have  a 
physical  basis. 

2.  The  development  of  the  mind  is  dependent  upon  the 
development  of  the  brain. 

3.  Mental  degeneration  is  correlated  with  that  of  the 
brain. 

4.  Consciousness  is  dependent  upon  blood  supply. 

5.  Consciousness  is  lost  under  the  influence  of  narcotics 
and  becomes  more  active  following  the  use  of  nerve 
stimulants. 

6.  Fatigue  due  to  toxins  in  the  blood  affects  the  mind, 
memory  especially. 

7.  There  is  a  correlation  between  species  of  proportional 
brain-size  and  intelligence. 

8.  The  mind  is  a  composite  effect  (result)  of  the  combined 
activity  of  the  senses. 

125 


THE   UNIVERSE   AND   YOU 

In  connection  with  this  last  point,  it  is  interesting  to  note 
that  Sherrington  says  in  Man  on  His  Nature,  "That  the 
brain  derives  its  mind  additively  from  a  cumulative  mental 
property  of  the  individual  cells  composing  it  has  therefore 
no  support  from  any  facts  in  its  cell  structure."  ^i 

For  some  of  us,  all  that  the  list  proves  is  that  mental 
processes  may  be  conditioned  by  physiological  processes.  But 
since  every  event  in  the  universe  is  conditioned,  it  would  be 
most  surprising  if  mental  processes  were  not.  The  facts  cited 
above  suggest  only  that  mental  and  physiological  processes 
are  distinguishable  but  correlated. 

Another  conception  estimates  mind  and  body  as  equally 
real  and  independent,  although  in  man  they  form  a  tem- 
porary partnership  which  is  dissolved  by  death.  There  is 
widespread  and  ever-recurrent  belief  that  at  death  the  body 
returns  to  the  earth  from  which  it  came,  while  the  soul  per- 
sists in  a  spiritual  universe  free  from  the  limitations  of  space- 
time  and  matter-energy.  In  our  experience,  mind  is  attached 
always  to  a  living  energy-system,  through  which  it  manifests 
itself  to  us  and  by  means  of  which  it  receives  communica- 
tions from  us.  Will  the  forces  of  the  universe,  which  have 
evolved  both  mind  and  its  body,  let  mind  perish  when  the 
body  ceases  to  function  and  returns  to  primordial  dust,  or 
has  mind  its  own  kind  of  indestructibility?  We  shall  deal 
with  this  problem  later. 

According  to  some  idealists,  the  body  is  the  symbol  of  the 
mind.  As  a  part  of  nature,  the  body  is  a  means  of  communi- 
cation between  minds,  an  important  link.  To  Schopenhauer, 
the  body  is  the  external  expression  of  the  peculiarities  of  the 
will.  He  conceived  of  heredity  as  the  will  (mind)  implement- 
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ing  itself.  The  body  and  its  mind  are  inherited,  but  the  mind 
gradually  comes  to  dominate  the  body.  As  Kant  says,  "the 
mind  knows  its  superiority  to  the  body." 

The  assumptions  of  nuclear  physics  do  not  reveal  what 
electrons,  protons  and  neutrons  are  in  reality.  At  least  they 
do  not  prove  that  they  are  non-psychical.  They  may  be  like 
our  ideas  of  them  and,  if  so,  psychical  in  reality.  What  ex- 
cept an  idea  is  like  an  idea?  "What  is  an  electron  or  an  atom 
but  an  idea?"  asks  the  idealist.  If  the  physical  universe  in  the 
ultimate  analysis  consists  of  quanta  of  energy,  this  does  not 
prove  that  the  universe  is  in  reality  non-mental.  May  not 
energy  be  the  way  the  mind  expresses  itself?  Matter  may  be 
a  symbol  of  mind. 

Another  solution  of  the  mind-body  relation  would  iden- 
tify mental  processes  and  brain  changes  as  does  Myers  in  his 
Hothouse  Lectures  (1937).  He  admits  that  at  first  sight  these 
most  highly  specialized  forms  of  the  two  activities,  respec- 
tively, conscious  processes  and  the  processes  of  living  brain 
matter,  "appear  so  different  that  it  seems  absurd  to  assert 
their  identity.  One  feels  like  denying  the  possibility  of  any 
relation  between  them."  But  he  concludes,  "Mental  activity 
and  living  bodily  activity  are  identical."  In  The  Realm  of 
Mind,  he  asks,  "Why,  then,  should  we  separate  mental  activ- 
ity and  cerebral  activity,  seeing  that  the  two  are  identical?"  22 

Opposed  to  this,  Sherrington  in  Man  on  His  Nature,  sees 
the  brain  as  an  "organ  of  liaison  between  energy  and  mind, 
but  not  as  a  converter  of  energy  into  mind  or  vice  versa. 
.  .  ."  This  irreducible  duality  of  energy  and  mind  Sherring- 
ton calls  the  biological  dilemma.  "Mind  in  a  sense  is  thus 
supernatural.  .  .  .  Mind,  for  anything  perception  can  com- 
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pass,  goes  in  our  spatial  world  more  ghostly  than  a  ghost. 
.  .  .  Invisible,  intangible,  it  is  a  thing  not  even  of  outline; 
it  is  not  a  'thing.'  It  remains  without  sensual  confirmation 
and  remains  without  it  forever.  Stripped  to  nakedness  there 
remains  to  it  but  itself.  What  then  does  that  amount  to? 
All  that  counts  in  life.  Desire,  zest,  truth,  love,  knowledge, 
'values,'  and  seeking  metaphor  to  eke  out  expression,  hell's 
depth  and  heaven's  utmost  height.  .  .  .  Mind  yoked  with 
life,  how  varied  in  its  reactionl  It  will  sit  down  and  watch 
life  acquiescent,  or  on  the  other  hand,  take  life  and  squeeze 
it  like  an  orange.  .  .  . 

"Between  these  two,  naked  mind  and  the  perceived  world, 
is  there  then  nothing  in  common?  Together  they  make  up 
the  sum  total  for  us;  they  are  all  we  have.  We  called  them 
disparate  and  incommensurable.  Are  they  then  absolutely 
apart?  Can  they  in  no  wise  be  linked  together?  They  have 
this  in  common — ^we  have  already  recognized  it — they  are 
both  concepts;  they  both  of  them  are  parts  of  knowledge  of 
one  mind.  They  are  thus  therefore  distinguished  but  not 
sundered:  Nature  in  evolving  us  makes  them  two  parts  of 
the  knowledge  of  one  mind  and  that  one  mind  our  own.  We 
are  the  tie  between  them.  Perhaps  we  exist  for  that."  ^s 

Other  critics  of  the  identity  position  point  out  that  things 
may  be  said  about  physiological  changes  in  the  brain  which 
cannot  be  said  about  mental  action.  Neural  processes  always 
involve  motion  in  some  direction  and  at  some  rate.  But  an 
opinion,  a  judgment,  memory  and  a  solution  of  a  problem — 
how  little  we  know  of  their  processes  and  causes!  The  best 
presentation  I  know  of  the  contrasts  between  brain  and  mind 
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is  given  by  Hocking.  I  offer  a  condensed  summary  of  it  in 
case  that  stimulating  text  is  not  at  hand. 

a.  The  mind  observes  itself;   the  brain  does  not.  .  .  . 

b.  The  brain  is  in  space;  the  mind  is  not.  .  .  .  But  in 
whatever  way  the  mind  is  related  to  space  when  space  is 
thought  of,  it  includes  the  whole  of  space  in  its  view,  and 
is  therefore  not  "in"  space.  In  this  sense  also,  it  is  ob- 
viously far  from  being  identical  with  the  brain,  which  is 
one  of  the  objects  in  space  which  we  can  think  about,  not 
think  with. 

c.  The  brain  is  in  the  present  only:  the  mind  is  ex- 
tended in  time  to  the  past  and  the  future.  .  .  .  For  the 
brain,  the  past  is  gone.  Nothing  can  locate  an  image  in 
the  past  except  a  mind  which  holds  the  past  before  it. 
And  so  with  the  future. 

d.  The  brain  is  a  set  of  facts:  the  mind  is  a  set  of  facts 
and  their  meanings.  ...  A  fact  means  whatever  it  points 
to  or  leads  to  beyond  itself.  .  .  .  What  is  a  meaning  for 
the  mind  is  a  connection  for  the  brain.  .  .  .  But  a  con- 
nection is  not  a  meaning.  The  physical  fact,  to  itself,  is 
meaningless.  To  the  mind  nothing  is  meaningless. 

e.  Among  these  meanings  are  qualities  .  .  .  and  in  par- 
ticular, pleasure  and  pain.  .  .  .  The  brain  per  se  cannot 
enjoy  nor  suffer.  The  mind  cannot  escape  joy  and  suffer- 
ing; no  experience  is  completely  neutral.  The  mind  is 
occupied  with  values.  The  brain  is  a  system  of  facts. 

In  particular  the  mind  is  occupied  with  moral  values, 
judgements  of  right  and  wrong.  It  is  there,  perhaps,  that 
we  feel  the  difference  between  brain  and  mind  most 
sharply.  .  .  .  It  is  impossible  for  the  sound  human  being 
to  be  morally  neutral,  just  as  it  is  impossible  for  him  to 
ignore  his  sense  of  pleasure  and  pain.  The  brain  is  indif- 
ferent to  right  and  wrong.  To  the  mind  this  is  the  most 
important  of  distinctions. 
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These  differences  between  the  mind  and  that  physical 
object  we  call  the  brain  and  nervous  system,  or  the 
entire  organism  and  its  behavior,  suggest  at  every  point 
that  the  mind  is  something  not  only  different  from  the 
body,  but  more  than  the  body.  They  emphasize  the  query 
whether  naturalism  can  explain  the  mind  as  a  product  of 
the  body,  the  greater  by  the  less.^* 

Whenever  the  body  sets  up  its  demands — instincts,  hun- 
gers, complexes,  needs — as  deserving  attention  as  separate 
realities,  then  we  need  to  set  a  limit  to  its  "rights"  and  take 
command  as  master,  as  a  something  more  complete.  That 
something  more  complete  cannot  be  a  life  of  the  mind  at 
odds  with  and  apart  from  the  body.  It  is  a  life  of  the  mind 
which  takes  over  and  absorbs  the  body  into  its  own  currents 
of  meaning,  makes  it  mean  what  I  mean  instead  of  taking 
my  directions  from  it. 

In  taking  this  position  there  is  no  question  of  how  the 
mind  brings  its  leverage  to  act  upon  the  brain  and  body. 
Body  and  brain  are  not  another  reality  such  as  could  act  on 
the  mind  or  be  acted  on.  They  are  the  mind,  its  visible  form, 
translated  into  the  language  of  space  and  physical  event. 
The  mind  as  a  part  of  nature  is  not  acting  on  the  brain  as 
another  natural  object.  The  entire  relation  is  consistently 
within  the  world  of  consciousness,  for  the  mind  is  not  iden- 
tical with  brain  action,  and  really  the  mind  is  first  and  the 
brain-action  derived  from  it.  Idealists  would  say  that  the 
wills  which  are  expressed  in  the  world-phenomenon  are  act- 
ing on  that  mind  and  that  the  brain  records  the  transaction 
in  its  own  physiological  language. 

This  is  in  agreement  with  what  we  usually  feel  about  the 
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body.  It  is  not  identical  with  the  self,  but  usable  as  a  means 
of  interchange  with  other  minds.  We  say,  "Here  I  am,"  as  if 
it  were  equivalent  to  the  self,  as  indeed  it  is  because  of  the 
meanings  which  have  been  built  into  it  by  the  self,  making 
itself  visible  to  other  selves. 

This  does  not  imply  that  your  individual  mind  produces 
its  own  body  in  the  first  place.  The  body  comes  to  each  of  us, 
as  does  the  rest  of  nature,  from  beyond  himself.  Each  inher- 
its his  body  as  he  inherits  himself.  But  here  also  as  in  other 
experiences  the  mind  is  at  first  passive,  then  active;  what  it 
receives  it  can  re-create.  You  can  see  that  the  body  while  less 
easily  molded  than  imagination  is  much  more  easily  molded 
than  the  rest  of  nature;  it  cannot  resist  the  imprint  of  its 
owner's  choices.  This  results  in  the  fact  that  while  at  birth 
we  have  the  body  and  the  mind  bequeathed  to  us,  at  mid- 
dle age  we  have  the  body  and  the  mind  built  by  our  own 
choices. 

When  electric  power — the  flow  of  electrons  along  a  wire — 
swept  in  upon  the  electric  revolution,  the  electron  seemed 
wholly  wire-bound  and  subject  to  strict  physical  and  me- 
chanical limitations!  But  later,  on  the  basis  of  assumption,  by 
isolating  a  stream  of  electrons  in  a  high  vacuum  free  from 
the  bondage  of  wire,  a  new  freedom  and  a  new  control  were 
achieved.  It  is  not  unscientific  to  wonder  if  mind  will  ever 
achieve  new  freedom  when  freed  by  death  from  the  useful- 
ness and  from  the  bondage  of  a  living  nervous  system.  Has 
mind  a  nature  which,  when  freed  from  earth-born  senses, 
may  enter  an  existence  with  new  sensitivenesses  as  it  did  at 
birth? 
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CHAPTER  SIX 


The  Origin  and 
Activities  of  Mind 


With  the  convincing  evidence  that  man's  body  has  evolved 
from  ancient  origins,  has  come  a  belief  that  human  mind 
also  has  evolved  from  simple  beginnings  of  mind  in  lower 
animals.  Perhaps  it  evolved  from  the  awareness  of  benefit  or 
injury,  which  Jennings,  our  foremost  authority  on  protozoa, 
reports  finding  in  all  the  one-celled  forms  he  studied.  This 
belief  seems  plausible  since  heredity  can  be  traced  in  mental 
as  well  as  in  physical  traits.  The  evolution  of  mind  and  body 
together  may  well  be  the  basis  of  the  unity  that  is  such  a 
striking  attribute  of  the  organization  of  complicated  crea- 
tures which  act  as  a  unit  instead  of  an  aggregate  of  billions 
of  self-centered  cells,  each  doing  its  individual  part  in  sus- 
taining the  life  of  the  whole.  But  it  throws  no  light  upon 
the  problem  of  the  presence,  the  origin  of  consciousness  in 
our  world.  There  can  be  no  doubt  that  mental  capacities, 
once  they  are  present  in  the  animal  series,  have  evolved  to- 
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gether  with  the  body.  Darwin's  Origin  of  Species  and  Expres- 
sions of  Emotions  (1872)  offer  important  evidence  for  this 
fact.  Later  investigators — Romanes,  Lloyd  Morgan,  Vervorn, 
Loeb  and  Yerkes — have  ably  stressed  the  inquiry  concerning 
the  point  in  the  organic  series  at  which  we  can  assume  that 
consciousness  arises  and  what  initial  qualities  it  reveals. 

The  difficulties  of  such  a  line  of  work  increase.  The  farther 
away  we  get  from  the  human  stage  of  mentality,  the  more  the 
difficulties  of  such  a  line  of  work  increase.  If,  however,  men- 
tal life  in  human  beings  provides  a  significant  clue  to  a  di- 
rective factor  in  the  universe,  it  is  obviously  important  to 
understand  the  growth  and  development  of  mind  wherever 
found. 

Early  students  of  the  evolution  of  mind  had  no  such  ac- 
cumulation of  facts  as  the  extensive  literature  of  genetic  psy- 
chology now  furnishes.  While  this  material  varies  in  rele- 
vance to  our  problem  of  origin,  it  is  true  to  the  spirit  of 
science  in  being  selected  to  agree  with  no  special  viewpoint 
except  that  of  experimentation.  Such  researches  aid  us  in 
picturing  the  early  stages  of  consciousness  and  the  still  spec- 
ulative growth  and  development  of  the  nervous  system  from 
its  obscure  beginnings  to  its  present  state  of  complicated 
dominance.  They  emphasize  that  the  relation  of  conscious- 
ness to  adaptive  behavior  is  characteristic  of  more  and  more 
highly  organized  animals,  and  in  human  beings  is  both  ex- 
tended and  implemented  by  language.  All  these  facts  increase 
the  range  of  our  scientific  data  but  throw  no  light  on  the 
origin  of  mind  in  our  universe.  Is  it  a  primary  entity  or  a 
secondary  reality  produced  by  life  as  well  as  accompanying 
life? 
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Darwin  in  The  Descent  of  Man  (1871)  summarized  the 
evidence  that  mind  as  well  as  body  has  evolved,  and  con- 
cluded that,  great  as  they  are,  the  differences  between  mind 
in  man  and  mind  in  the  higher  animals  are  differences  of 
degree,  not  of  kind.  He  believed  that  human  mind  had  been 
derived  from  animal  mind  as  the  nervous  systems  had  evolved 
with  the  rest  of  the  body,  determined  by  the  same  factors 
which  had  established  all  evolution.  His  arguments  were 
accepted  by  many  scientists  but  did  not  convince  his  friend 
Wallace,  his  co-discoverer  of  natural  selection.  Wallace  main- 
tained a  position  of  what  amounted  to  special  creation  for 
mind.  He  was  unable  to  believe  that  "mere  increase  in  chem- 
ical or  physical  complexity  of  matter  could  produce  con- 
sciousness which  cannot  be  explained  by  the  laws  and  forces 
of  matter  but  point  clearly  to  the  existence  of  an  unseen  uni- 
verse to  which  the  world  of  matter  is  altogether  subordi- 
nate." He  thought  that  similar  new  departures  in  the  history 
of  our  world  were  shown  by  the  appearance  of  matter,  the 
appearance  of  life,  the  appearance  of  consciousness  and  then 
the  appearance  of  the  higher  spiritual  "faculties"  of  man.  In 
his  own  words: 

On  the  hypothesis  of  this  spiritual  nature  superadded 
to  the  animal  nature  in  man,  we  are  able  to  understand 
much  that  is  otherwise  mysterious  or  unintelligible  in 
regard  to  him.  .  .  .  Thus  we  may  perceive  that  the  love 
of  truth,  the  delight  in  beauty,  the  passion  for  justice  and 
the  thrill  of  exultation  with  which  we  hear  of  any  act  of 
courageous  self-sacrifice  are  the  workings  within  us  of  a 
higher  nature  which  has  not  been  developed  by  means  of 
the  struggle  for  material  existence. 
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Herbert  Spencer,  who  first  used  the  term  evolution,  saw 
our  problem  much  more  clearly  than  either  o£  the  great  pio- 
neers, Darwin  or  Wallace.  His  active,  vigorous  mind  gathered 
the  scattered  scientific  findings  of  his  day  into  a  vast  cumu- 
lative whole  and  grasped  their  bearing  on  the  universal  law 
of  development  through  "differentiation  and  integration." 
Biology  and  chemistry  would,  he  thought,  solve  the  remain- 
ing puzzles,  the  gap  between  the  living  and  the  non-living, 
the  chasm  between  mental  and  non-mental.  He  expected  that 
the  intricate  processes  of  physiology  would  soon  be  under- 
stood through  the  steady  extension  of  chemical  laws,  though 
the  peculiar  unification  of  processes  in  the  organization  of 
a  complicated  animal  seemed  to  him  beyond  the  possibilities 
of  chemical  action.  The  line  between  the  mental  and  the 
non-mental  caused  him  great  perplexity.  His  inclination  to 
regard  consciousness  as  a  form  of  energy  was  checked  by  the 
fact  that  mental  energy  did  not  admit  of  measurement  (as 
did  all  other  known  forms  of  energy)  in  terms  of  the  mass 
and  velocity  of  moving  particles.  Nor  could  he  find  any  evi- 
dence from  the  scientific  procedures  of  his  day  that  the  phys- 
ical energy  of  brain  action  declined  when  mental  energy 
decreased;  so  he  later  considered  consciousness  an  accompa- 
niment of  changes  in  the  brain — rather  an  inexplicable  ac- 
companiment but  one  which  we  have  to  accept  as  being  there. 
This,  you  can  see,  amounts  to  giving  up  the  problem.  He 
thought  the  mind  might  be  a  highly  complex  system  of  mi- 
nute feelings  "similar  in  nature  to  those  we  know  as  nervous 
shocks":  but  we  are  told  he  did  not  mean  by  this  that  a 
"nervous  shock,"  which  is  a  physical  fact,  is  identical  with 
a  feeling,  which  is  a  mental  fact.  It  still  remained  a  mystery 
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to  him  how  the  mental  processes  happen  to  accompany  these 
nervous  events.  Mind  was  always  turning  up  as  an  awkward 
something  else. 

Haeckel,  early  in  the  modern  era,  solves  Spencer's  problem 
in  The  Riddle  of  the  Universe  (1899)  by  use  of  the  term 
gradually.  "Consciousness,"  he  says,  "has  been  gradually 
evolved  from  the  psychic  reflex  activity,"  ^s  reflex  activity 
being,  in  his  view,  psychic  but  not  conscious,  a  distinction 
that  his  critics  think  requires  a  certain  agility  to  make. 
Haeckel's  use  of  the  word  "riddle"  implies  that  for  him  the 
solution  was  incomplete. 

When  Bergson  published  Emergent  Evolution,  its  wide- 
spread acceptance  had  behind  it  the  experimental  procedures 
that  had  established  the  occurrence  and  permanence  of  mu- 
tations. No  one  yet  knew  their  cause,  so  it  was  thought  pos- 
sible that  life,  mind,  and  reason  might  represent  a  series  of 
steps  of  clearly  distinguishable  groups  of  phenomena.  The 
older  idea  of  evolution  included  the  belief  that  all  which 
unfolded  must  have  been  contained  in  the  original  "dust" 
or  "shape."  Emergent  evolution,  however,  considers  each 
new  level  an  arrival  to  whose  advent  the  whole  configuration 
of  events  contributes.  Without  being  any  less  a  law-abiding 
universe,  "gradually"  is  not  its  only  method  of  action;  it  is 
capable  of  giving  birth  to  novelty  through  mutations  and 
thus  in  a  sense  to  lifting  itself  upward.  Whether  this  would 
have  helped  Spencer  and  Haeckel  in  overcoming  the  difficul- 
ties with  which  they  struggled,  we  cannot  know.  Little  was 
then  known  of  the  mechanisms  of  heredity.  Chromosomes 
had  not  yet  been  observed,  nor  the  assumption  of  genes 
adopted.  The  sudden  appearance  and  permanent  establish- 
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ment  of  novelties  known  as  "sports"  had  been  observed  but 
not  explained.  Genetics  was  later  to  become  an  active  field 
of  enthusiastic  experimentation. 

On  the  surface,  it  seemed  to  many  that  the  new  belief  in 
emergence  might  explain  the  genesis  of  mind.  But  the  earlier 
experimental  work  on  mutations  showed  their  occurrence 
too  limited  in  range  to  encourage  this  belief.  The  radical 
differences  in  nature  existing  between  matter-energy  and  con- 
sciousness or  mind  appeared  to  go  deeper  than  mutations. 
At  the  same  time,  scientists  realized  that  the  nature  of  mind 
puts  it  beyond  the  reach  of  the  methods  of  science.  Its  mech- 
anism, the  nervous  system,  is  a  perfect  field  for  scientific  in- 
vestigation and  experimentation,  but  the  reality  itself  evades 
test  tubes  and  measuring  devices.  Mind  is  imperceptible  to 
our  senses.  With  its  quality  of  consciousness,  its  presence, 
however,  is  but  rarely  denied.  Science  is  one  of  its  most  val- 
ued products. 

To  assert  that  consciousness  is  an  "emergent"  from  non- 
mental  sources  can  hardly  be  considered  an  explanation  of 
its  presence  in  the  universe.  Emergence  might  be  the  method 
of  its  appearance  and  evolution,  but  it  does  not  explain  its 
existence.  Was  it  implicit  in  the  beginning — implicit  in  the 
process  of  evolution  rather  than  a  product  of  the  process? 
This  would  indicate  mind  as  the  very  center  of  all  that  has 
evolved.  It  would  place  mind,  not  as  having  an  animal  ori- 
gin, but  as  a  primary  reality  in  a  living,  evolving  universe 
which  was  never  without  mind — whose  very  nature  is  mind, 
with  evolution  one  of  its  expressions  and  its  chief  mech- 
anism. 

If  mind  has  had  an  animal  origin,  it  and  its  varied  capaci- 
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ties  have  doubtless  come  from  the  first  beginnings  of  aware- 
ness in  the  simplest  animals,  evolving  through  more  and 
more  complicated  responses  and  through  more  and  more 
complex  response  mechanisms.  This  would  place  mind  as  a 
physical  product  of  a  physical  machine,  a  pure  mechanism, 
when  science  is  gravely  questioning  the  basis  of  mechanistic 
concepts. 

If  we  are  not  satisfied  with  the  concept  of  the  animal 
origin  of  mind,  what  other  beliefs  are  offered?  If  we  can- 
not accept  the  mechanistic  concept  presented,  we  have  the 
alternative  assumption  that  consciousness  and  mind,  like 
matter-energy,  are  primary  entities  in  the  constitution  of 
our  universe,  which  is  therefore  a  living  minded  universe 
and  which  always  must  have  had  the  living  quality  of  men- 
tality and  meaning. 

Either  view  of  the  origin  of  mind  is,  of  course,  wholly 
speculative.  But  even  if  we  so  desire,  it  is  impossible  to  avoid 
the  problem  presented  by  the  existence  of  consciousness.  It  is 
only  because  we  are  conscious  that  there  is  a  theory  of  evo- 
lution or  a  problem  of  any  kind. 

Those  who  first  asserted  the  biological  usefulness  of  mind 
were  accused  of  the  formulation  of  dogma,  since  scientific 
method  could  not  prove,  nor  measure,  nor  corroborate.  But 
there  it  was,  a  fact  of  experience,  an  objective  reality.  The 
biological  utility  of  mind  was  a  battleground  between  op- 
posing forces.  Lamarck  had  believed  that  mind  led  the  way 
in  organic  evolution.  This  great  Frenchman  had  put  the 
"will  to  live"  first  among  the  factors  in  evolution.  Most  neo- 
Lamarckians  had  soft-pedalled  the  psychical  element  in  La- 
marckism  because  of  their  inability  to  reconcile  it  with  the 
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mechanistic  interpretation  of  life.  But  Charles  S.  Minot  had 
the  courage  of  his  convictions.  In  his  presidential  address 
before  the  American  Association  for  the  Advancement  of 
Science  (1902),  he  said. 

The  development  and  improvement  of  consciousness 
has  been  the  most  important,  really  the  dominant  factor  in 
the  evolution  of  the  animal  series  ...  if  we  thus  assign 
to  consciousness  the  leading  role  in  animal  evolution  we 
must  supplement  our  hypothesis  by  another,  namely,  that 
conscious  actions  are  primary .^^ 

From  the  standpoint  of  mechanism,  the  address  was  so  un- 
orthodox that  one  of  his  friends  left  it  out  of  his  bound 
volume  of  Science  on  the  ground  that  it  would  undermine 
Minot's  reputation  as  a  scientist.  It  would  never  do  to  admit 
that  consciousness  can  influence  events  in  a  physical  universe. 
The  controversy  waged  with  high  feeling  and  deep  convic- 
tions but  little  proof.  It  was  a  question  which  did  not  lend 
itself  to  experiment. 

But  if  consciousness  can  accomplish  nothing,  why  could 
it  evolve?  Many  could  not  accept  Minot's  belief  that  con- 
sciousness is  primary,  that  without  it  the  universe  might 
come  to  absolute  rest.  Lamarckians  maintained  mind's  use- 
fulness, since  otherwise  it  would  have  disappeared.  Its  con- 
tinuance was  proof  enough  of  its  utility  (man's  appendix, 
ear-moving  muscles,  etc.  to  the  contrary,  for  useless  organs 
are  usually  eliminated)  so  biologists  were  forced  to  hunt  for 
some  distinctive  contribution  which  mind,  however  intangi- 
ble, could  make  to  life.  Jacques  Loeb,  with  his  satisfaction 
in  tropisms  as  explanations  of  most  reactions,  had  to  admit 
educability  as  a  distinct  contribution  of  mind  to  life.  Psy- 
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chology  can  dispose  o£  many  of  the  factors  of  education  with- 
out using  mind  as  a  basis,  but  mind  to  many  is  the  only 
entity  which,  irrespective  of  the  nature  of  the  stimuh,  can 
explain  response,  not  to  facts  alone  but  to  their  meanings. 
As  a  matter  of  survival  it  takes  discernment  to  distinguish 
between  hostile  and  friendly  intentions,  for  the  wolf  is  some- 
times disguised  in  sheep's  clothing.  Only  mind  can  discrimi- 
nate between  resembling  stimuli  when  their  meanings  are  so 
at  variance.  No  robot,  however  cleverly  devised,  could  do  it. 
Also  mechanisms  have  no  suitable  response  ready  for  novel 
emergencies  or  conditions.  Total  situations  appear  to  de- 
mand the  use  of  mind  to  make  trustworthy  responses.  Half 
a  century  later  than  Minot's  assertion,  the  question  is  still 
unsettled.  Theoretical  questions  in  life-sciences  have  made 
little  progress.  Answers  that  lack  proof  are  not  convincing  in 
science  which  is  still  often  reluctant  to  admit  metaphysics  to 
its  councils.  But  answers  based  on  reason  have  accomplished 
great  advances  in  physics  and  chemistry.  Mind  has  kept  on 
evolving.  The  evolution  of  learning  has  been  impressive.  The 
origin  of  mind  is  a  theoretical  question,  still  controversial. 
Jennings,  in  his  distinguished  work  on  protozoa,  found  it 
difficult,  if  not  impossible,  to  draw  a  line  separating  the  ac- 
tivities of  regulatory  behavior  of  lower  organisms  from  the 
so-called  intelligent  behavior  of  higher  ones;  "the  one  grades 
insensibly  into  the  other."  After  exhaustive  study  of  one- 
celled  amoebae,  he  is  "thoroughly  convinced"  that  if  they 
were  large  enough  to  come  within  our  everyday  experience, 
their  behavior  would  indicate  pleasure  and  pain,  hunger, 
desire  and  the  like  on  "precisely  the  same  basis  as  we  attrib- 
ute these  states  to  dogs."  ^7 
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Much  experimental  work  on  the  activities  of  mind  has 
been  done  on  conditioned  responses  and  in  making  changes 
in  habits.  Such  experiments  have  been  used  to  show  the  dif- 
ferences among  various  kinds  of  animals  in  the  number  of 
trials  required  to  establish  a  conditioned  response.  In  one 
series  it  took  a  crayfish  one  hundred  trials,  a  frog  twenty,  a 
dog  five,  and  a  human  being  one. 

Ever  since  comparative  psychology  became  a  subject  of 
laboratory  experimentation  with  careful  controls,  a  great 
many  new  facts  have  been  discovered.  Assuming  that  animal 
mind  may  be  a  subject  of  scientific  study,  the  student  of  com- 
parative psychology  is  confronted  with  two  questions:  How 
shall  he  get  his  facts,  and  how  shall  these  facts  be  inter- 
preted? It  is  now  generally  agreed  that  controlled  experimen- 
tal procedure  must  be  his  method  and  that  standards  of  in- 
terpretation must  be  adopted. 

By  what  criteria  are  we  to  determine  whether  or  not  an 
animal  experiences  emotions,  perceives  relations,  reasons,  is 
capable  of  volition?  The  difficulty  is  increased  by  the  fact 
that  psychological  terms  have  been  derived  from  human 
psychology,  a  circumstance  which  reinforces  the  natural  tend- 
ency of  students  of  animal  behavior  to  humanize  animals 
and  to  read  into  their  behavior  higher  mental  powers  than 
they  have.  Lloyd  Morgan  suggested  the  use  of  a  canon,  or 
restraining  principle.  In  comparative  psychology  the  simpler 
the  explanation  the  better.  This  may  be  misleading,  but 
probably  less  so  than  would  be  the  use  of  a  more  complex 
interpretation  when  a  simpler  one  can  be  found. 

Among  types  of  activity,  tropisms  (from  the  Greek  tripo, 
to  turn)  were  claimed  by  Loeb  and  his  followers  to  explain 
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all  movements,  plant  and  animal  alike.  They  are  responses 
to  gravity,  light,  contacts,  chemicals,  electricity,  currents. 
They  may  be  positive  or  negative,  or  either,  at  different  times 
in  the  same  individual.  When  a  root  grows  down  or  a  stem 
up,  when  leaves  or  stems  turn  toward  the  light  or  caterpil- 
lars go  from  or  toward  their  "tents,"  or  tendrils  twist  about 
an  object,  we  have  examples  of  tropisms.  The  plant  does  not 
choose  to  turn.  It  is  forced  to  turn.  Tropisms  are  not  com- 
mon in  the  animal  kingdom.  Applied  to  men  and  apes  the 
theory  is  meaningless.  Kohler's  experiments  on  apes  demon- 
strate that  the  ape  responds  not  to  a  single  external  stimulus 
but  to  a  general  situation.  Such  experiments  have  done  much 
to  remove  the  "nickel  in  the  slot"  concept  of  animals  from 
our  minds. 

Reflex  action  is  a  type  of  behavior  manifested  by  animals 
with  a  nervous  system.  Early  in  the  nineteenth  century,  the 
mind  as  an  active  affair  was  considered  a  phenomenon  of 
stimulus  and  response.  When  a  finger  touches  a  hot  iron, 
there  is  instant  and  mechanical  withdrawal.  The  response 
takes  that  particular  form  because  the  nervous  current  is 
routed  through  the  receptor-neuro-effector  system  along  that 
inborn  path  of  least  resistance  called  a  reflex  arc.  Reflex  arcs 
may  be  combined;  they  may  have  ideas  introduced  into  them; 
they  may  be  controlled.  When  a  drop  of  dilute  acid  is  placed 
on  the  right  side  of  a  decerebrated  frog,  the  right  foot  is 
raised  as  if  to  scratch  away  the  irritant.  If,  however,  the 
right  foot  is  held,  the  left  foot  comes  into  action.  The  be- 
havior is  adapted  to  remove  an  irritant,  but  it  is  modifiable. 
Since,  therefore,  reflex  action  can  be  changed  even  when 
there  is  no  brain,  they  cannot  be  regarded  as  simple  mechan- 
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ical  actions.  Reflex  action  is  advantageous  only  under  normal 
conditions  of  environment.  Change  the  conditions,  and  the 
results  are  sometimes  amusing.  The  normal  orientation  of 
the  body  of  a  crab  is  dependent  upon  the  grains  of  sand 
which  sink  to  the  bottom  of  the  otocyst  (ear).  If  iron  filings 
are  substituted  for  the  sand  and  a  magnet  is  placed  above 
the  crab,  the  animal  promptly  turns  over  on  its  back.  But 
even  in  the  case  of  reflex  actions,  it  has  been  discovered  that 
different  answers  to  the  same  stimulus  may  be  given  by  the 
same  animal,  or  by  the  same  animal  at  different  times.  In 
most  animals  each  stimulus  causes,  as  a  rule,  not  merely  a 
single  action  that  may  be  called  a  reflex,  but,  Jennings  says, 
"a  series  of  trial  movements  of  the  most  diverse  characters 
and  including  at  times  practically  all  of  the  movements  of 
which  the  animal  is  capable."  Typically,  reflex  actions  in- 
volve only  a  part  of  the  body,  but  they  grade  almost  imper- 
ceptibly into  instinctive  actions  which  usually  involve  the 
entire  body.  Sherrington,  in  his  Nobel  Prize  work  on  The 
Integrative  Action  of  the  Nervous  System,  writes. 

Certain  it  is  that  if  we  study  the  process  by  which  in 
ourselves  control  over  reflex  action  is  acquired  by  an  indi- 
vidual, psychical  factors  loom  large,  and  more  is  known  of 
them  than  of  the  purely  physiological  modus  operandi 
involved  in  the  attainment  of  the  control.^s 

Instinctive  behavior  is  a  third  type  of  behavior.  Instincts 
are  complicated  sequences  of  behavior  into  whose  composi- 
tion a  number  of  reflex  arcs  may  combine.  We  are  told  that 
instincts  modified  by  experience  constitute  our  habits  and 
thereby  the  character  of  each  mature  individual.  This  may 
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seem  too  simple  a  scheme  to  account  for  memory  or  anticipa- 
tion, for  reasoning  and  all  the  higher  mental  processes,  each 
of  which  is  a  matter  for  long  and  careful  investigation.  In- 
stincts, according  to  Lloyd  Morgan,  are 

.  .  .  complex  coordinated  motor  responses  to  external 
stimuli  performed  without  instructions  and  previous  to 
experience  in  essentially  the  same  way  by  all  the  members 
of  the  same  species  and  sex  and  tending  towards  the  well- 
being  and  preservation  of  the  individual  and  the  species. 

While  this  definition  applies  to  many  instincts,  it  is  not  cer- 
tain that  it  applies  to  all.  In  many  instances,  the  impulse  to 
action  appears  to  come  from  within  and  not  from  without.  It 
can  hardly  be  an  external  impulse  from  South  America 
which  impels  the  young  golden  plover  to  launch  out  over 
the  open  sea  when  it  flies  from  Nova  Scotia  southward.  This 
is  not  a  case  of  "homing,"  since  the  home  is  on  the  shore 
of  Hudson's  Bay.  It  is  not  a  case  of  imitation,  since  the 
young  birds  lead  the  way.  It  has  been  suggested  that  the 
decrease  in  hours  of  daylight  which  limit  the  span  of  feeding 
time,  so  important  for  the  young,  may  be  an  outside  stimulus 
for  migration  to  the  south,  but  this  is  not  established.  A  hom- 
ing pigeon  500  miles  from  its  roost,  however,  can  hardly  be 
stimulated  from  without  at  that  distance.  Evidence  of  guid- 
ance by  magnetic  currents  is  not  yet  demonstrated.  The 
thought  of  its  young  and  its  mate  might  work  as  a  stimulus 
from  within.  When  McDougall  discusses  the  instinct  by 
which  pigeons  and  bees  find  their  way  home  under  varying 
conditions  of  appearance,  lighting,  and  odor,  he  infers  that 
their  behavior  is  guided  not  by  any  external  stimuli  acting 
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on  nerve  machines  but  by  a  mind  which  has  an  idea  of  loca- 
tion and  a  purpose  to  get  home.  Much  instinctive  behavior, 
apparently,  may  be  based  upon  internal  "drives"  and  not 
directly  determined  by  external  stimulations. 

Instinctive  behavior  is  best  illustrated  by  the  behavior  of 
little-brained  types  of  animals  like  the  insects,  whose  instincts 
are  frequently  very  complex,  generally  inexplicable,  and 
rarely  modifiable  by  experience.  They  are  machine-like  in 
their  perfection  and  inflexibility.  Their  dependence  upon 
organization  is  evidenced  by  the  change  of  instinct  which 
follows  metamorphosis,  as  from  a  caterpillar  to  an  adult  moth 
or  butterfly.  That  instincts  are  inherited  habits  or  lapsed 
intelligence  seems  highly  improbable.  All  experimental  evi- 
dence indicates  habits  are  not  inherited.  The  problem  of  the 
relation  of  the  instinctive  to  the  intelligent,  conscious  action 
remains  unsolved. 

In  big-brained  types  of  animals,  instincts  are  modifiable 
through  experience  and  hence  may  be  considered  to  be  not 
wholly  unconscious.  Machine-like  as  instincts  appear,  it  seems 
impossible  to  describe  or  to  interpret  them  in  mechanistic 
terms,  that  is,  in  terms  of  chemistry  and  physics.  One  might 
know  all  about  the  physics  and  chemistry  of  a  homing  pigeon 
without  knowing  why  the  pigeon  goes  home  or  how  it  finds 
its  way.  Biology  has  its  foundations  in  physics  and  chemistry, 
but  a  living  organism  is  more  and  other  than  the  sum  of  its 
parts.  It  seems  a  far  cry  from  metabolism — i.e.,  bodily  chem- 
istry— to  the  homing  of  a  pigeon. 

Trial  and  error  is  a  type  of  behavior  often  observed  in  all 
kinds  of  animals  from  protozoa  to  humans.  The  "avoiding" 
reaction   of   the    slipper   animalcule,    Paramecium,    is    like 
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"that  of  a  blind  and  deaf  person."  The  individual  appears  to 
be  aware  of  what  it  is  doing.  "Most  invertebrates,"  says  Jen- 
nings, "perform  many  movements  which  have  no  fixed  rela- 
tion to  sources  of  external  stimuli,  but  which  serve  to  test  the 
surroundings  and  thus  to  guide  the  animals."  They  select 
from  among  the  conditions  encountered.  Brief  observation 
of  an  ant  carrying  food  to  its  nest  reveals  no  stimulations 
from  without,  but  it  does  suggest  a  purpose  from  within. 
Put  obstacles  in  its  way,  and  it  devises  some  method  of  get- 
ting around  them.  The  food  is  not  abandoned  nor  the  direc- 
tion permanently  altered.  Frustration  is  met  by  inventiveness 
and  persistence. 

Intelligent  behavior  in  "big-brained"  animals  and  human 
beings  cannot  be  adequately  interpreted  without  assuming 
that  they  are  conscious,  and  that  their  consciousness  makes 
a  difference.  We  are  dealing  with  intelligent  behavior  when 
instinctive  responses  are  conditioned  or  controlled  as  a  result 
of  experience.  Animals  which  are  able  to  profit  by  experi- 
ence we  call  intelligent.  As  an  example  of  intelligent  behav- 
ior may  be  cited  that  of  a  young  chick  which  has  eaten  a 
wasp  and  been  stung  by  it.  The  normal  response  to  the  sight 
of  such  an  insect  is  the  pecking  instinct  or  reflex.  When,  how- 
ever, the  chick  is  stung,  it  drops  the  wasp  and  wipes  its  bill 
on  the  ground  as  if  to  get  rid  of  a  disagreeable  sensation. 
Afterwards,  if  the  chick  is  offered  a  wasp,  it  simply  wipes  its 
bill.  "Never  again!"  This  is  not  the  way  a  machine  behaves. 
Machines  cannot  learn  anything;  they  do  not  change  tlieir 
behavior  as  the  result  of  experience.  So  far  as  animals  are 
tropistic,  or  reflex,  or  instinctive  in  their  actions,  if  they  are 
conscious,  the  consciousness  appears  to  make  no  difference. 
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But  in  intelligent  behavior,  consciousness  acts  as  an  efl&cient 
factor.  Something  from  the  past  is  carried  over  into  the  pres- 
ent. Whether  this  implies  a  mind  which  contrasts  past  and 
present,  or  whether  it  is  wholly  due  to  the  traces  left  in  nerve 
centers  that  change  reactions,  is  controversial.  Let  us  keep 
such  significant  divergence  of  opinion  in  mind  to  give  point 
to  each  bit  of  evidence  life  brings  to  view. 

Trial  and  error  and  profiting  by  experience  both  belong 
in  the  general  category  of  learning.  Educational  methods 
have  been  greatly  clarified  by  the  modern  concept  of  the  im- 
portance of  training  by  well-defined  methods  of  clear  presen- 
tation. The  advantages  of  these  methods  of  training  are  ob- 
vious in  all  attempts  to  train  animals.  If  they  have  minds,  it 
is  perfectly  fair  to  assume  that  they  are  like  human  minds,  to 
some  degree.  If  they  were  qualitatively  different,  they  would 
be  quite  unknowable.  To  know  mind  in  animals  it  seems  best 
to  study  mind  in  those  animals  which  physically  resemble 
man  most  closely,  that  is,  in  great  apes.  Fortunately,  through 
the  efforts  of  such  well-trained  experimentalists  as  Kohler 
and  Yerkes,  we  are  in  possession  of  a  mass  of  well-attested 
evidence  that  these  animals  have  minds.  Apes  respond  to  tac- 
tual, visual,  auditory,  gustatory  and  olfactory  stimuli  much 
as  we  do.  With  similar  sensoria  there  is  little  doubt  that 
their  sensations  resemble  ours.  Similar  psychological  condi- 
tions may  be  assumed  to  be  correlated  with  similar  mental 
processes. 

But  the  inference  that  apes  have  minds  is  justified  by  more 
convincing  evidence  than  this.  Apes  learn,  and  learn  quickly. 
Like  children,  they  can  be  taught  to  dress  and  undress  them- 
selves, to  eat  with  a  spoon,  to  know  their  names,  to  come 
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when  called,  to  copy  letters  on  a  blackboard,  and  to  do  many 
other  things  which  only  a  conscious  individual  is  known  to 
do.  Since  they  have  senses  like  our  own,  they  unquestionably 
have  sensory  experiences  like  ours.  Their  educability  shows 
that  they  are  capable  of  associating  one  experience  with 
another.  Many  of  Kohler's  experiments  with  chimpanzees 
demonstrate  that  such  association  frequently  occurs.  For  ex- 
ample, he  hung  bananas  where  the  apes  could  get  them  only 
by  means  of  a  swinging  rope.  After  they  had  learned  to  get 
the  bananas  in  this  way,  they  would  begin  swinging  the 
ropes  as  soon  as  Kohler  appeared  with  the  bananas  in  his 
pocket.  Through  association  they  anticipated  what  was  about 
to  happen. 

As  to  the  emotional  life  of  apes,  all  observers  agree  that 
it  closely  resembles  that  of  human  beings.  Kohler  writes  that 
it  is 

.  .  .  hardly  an  exaggeration  to  say  that  a  chimpanzee 
kept  in  solitude  is  not  a  real  chimpanzee  at  all.  The  first 
and  greatest  desire  of  the  separated  creature  is  to  get  back 
to  the  group.  Very  young  ones  are  extremely  frightened 
and  show  their  fear  to  such  a  degree  that  one  simply  has 
not  the  heart  to  keep  them  apart  any  longer.^^ 

Older  animals  in  solitary  confinement  lose  their  appetites 
and  refuse  to  eat.  According  to  Kohler,  apes  show  sympathy, 
affection,  rage,  sadness,  excitement,  distress,  grief,  awe,  pity, 
hate,  joy,  jealousy,  coquetry,  dislike,  and  sexual  excitement. 
In  view  of  this  similarity  in  emotional  life,  it  is  not  surpris- 
ing that  Yerkes  characterizes  apes  as  "almost  human." 
Kohler  states  that  the 
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.  .  .  register  of  emotional  expression  (in  apes)  is  much 
greater  than  that  of  the  average  person,  because  his  whole 
body  is  agitated  and  not  merely  his  facial  muscles.  He 
jumps  up  and  down  in  joyful  anticipation  and  impatient 
annoyance  and  anger;  and  in  extreme  despair,  which  de- 
velops under  very  slight  provocation,  he  flings  himself  on 
his  back  and  rolls  wildly  to  and  fro.^*^ 

He  also  swings  and  waves  his  arms  about  his  head  in  a  fan- 
tastic manner,  as  an  expression  of  disappointment  and  dejec- 
tion. 

That  animals,  even  apes,  deliberately  try  to  recall  some- 
thing which  has  been  forgotten,  has  not  been  demonstrated. 
Of  course,  some  animals  do  remember  for  months,  but  that 
probably  involves  associative  processes  only,  and  not  the  ac- 
tive attempt  of  the  animal  to  recall  something.  Kohler  thinks 
that  some  of  his  apes  exhibit  memory  when,  after  a  night's 
sleep,  they  go  straight  to  the  spot  where  they  had  seen  fruit 
buried  the  day  before;  but  the  evidence  that  the  mind  of  the 
ape  is  active  in  this  case  is  not  convincing. 

Since  animals  lack  symbols  (words)  which  express  rela- 
tions, Lloyd  Morgan  doubted  that  they  focus  relations  at  all. 
Logical  relations  involving  a  high  level  of  abstraction  are 
probably  beyond  them.  But  there  is  evidence  that  they  focus 
practical  relations.  When  the  ape  Sultan,  in  order  to  reach 
a  banana,  lengthened  his  bamboo  pole  by  putting  a  smaller 
one  into  a  hole  at  the  end  of  a  larger  one,  perception  of  the 
spatial  relations  appears  to  have  been  involved  in  the  act. 
When  an  ape  uses  three  or  four  boxes  to  enable  him  to 
reach  a  hanging  banana,  does  it  not  seem  possible  that  there 
is  focusing  of  spatial  relations?  Of  course,  if  word  symbols 
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are  needed  for  the  mind  to  focus  relations,  apes  have  no  such 
tools.  But  it  has  not  been  shown  that  symbols  to  express  re- 
lations are  necessary  in  order  that  they  may  be  focused.  Nev- 
ertheless, Lloyd  Morgan's  skepticism  of  the  capacity  of  ani- 
mals to  do  this  is  probably  justified.  At  present,  the  question 
may  be  considered  an  open  one. 

Much  has  been  said  about  reason  in  animals.  That  animals 
do  reason  is  affirmed  by  some  comparative  psychologists  and 
is  denied  by  others.  Such  differences  of  opinion  are  largely 
due  to  different  definitions  of  the  term.  According  to  Lloyd 
Morgan,  an  animal,  in  order  to  reason,  must  ask  the  ques- 
tion, "wherefore?"  and  answer  it  by  a  "therefore."  In  order 
to  raise  and  answer  such  a  question,  an  animal  would  have 
to  take  an  interest  in  the  why  of  the  causal  relations,  not 
merely  their  existence.  Since  there  is  no  evidence  that  an 
animal  does  any  such  thing,  and  even  if  he  did,  that  he 
would  have  the  vocabulary  required,  Lloyd  Morgan  denied 
reason  in  animals.  For  that  matter,  there  are  plenty  of  hu- 
man beings  who  probably  never  reason  in  this  abstract  man- 
ner. Reasoning  is  a  most  important  factor  in  the  development 
of  adaptive  behavior  in  human  beings.  Through  it  we  can 
anticipate  events  and  get  ready  for  them.  Psychologists  sug- 
gest that  we  often  supplement  rational  thinking  with  ran- 
dom thinking  which  helps  us  to  picture  how  we  would  act 
in  imaginary  circumstances.  This,  they  say,  is  the  method  we 
use  in  science  when  we  work  with  hypotheses.  A  large  num- 
ber of  supposed  cases  of  reasoning  in  animals  are  found,  on 
critical  examination,  to  be  instances  of  association  and  must 
therefore  be  discarded  as  irrelevant. 

According   to   other   psychologists,   reason   is   manifested 
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whenever  an  animal  adapts  a  means  to  an  end.  When  the 
ape  Sultan  lengthened  the  pole  by  joining  two  short  ones 
in  order  to  reach  a  banana,  we  had  an  instance  of  this  sort 
o£  practical  reasoning.  The  construction  of  a  four-storied 
tier  of  boxes  by  the  ape  Grande,  in  order  to  reach  the  sus- 
pended banana,  is  another  example  of  the  same  sort  of  psy- 
chology. The  ape  Chica,  who  combined  the  use  of  a  tier  of 
boxes  and  a  pole  in  order  to  reach  food,  may  also  be  credited 
with  reasoning  in  this  sense. 

Yerkes  tells  us  in  Chimpanzees  (1943): 

Meanings  and  values  determine  the  scope  and  quality 
of  an  organism's  adaptive  and  constructive  life;  this  is  true 
of  chimpanzees  and  men.  In  both,  hereditary,  that  is,  struc- 
turally established,  meanings  abound,  and  in  both  there 
is  also  large  and  varied  capacity  for  the  acquirement  of 
new  meanings  through  racial  tradition  and  individual  ex- 
perience with  animate  and  inanimate  social  and  non-social 
environment.^^ 

To  such  studies  we  look  hopefully  when  in  search  of  origins 
and  early  phases  of  evolutionary  and  developmental  progress 
of  the  human  mind. 

One  of  these  hereditary  and  structurally  established  mean- 
ings may  be  seen  in  the  development  of  our  eyes,  a  ballast 
of  fact  for  any  speculation  we  may  have  in  our  thinking 
about  the  relation  of  structures  in  organisms  to  cosmic  con- 
ditions. The  human  eye,  developing  in  pre-natal  darkness, 
prepares  a  refinement  of  structure  to  work  in  the  medium  of 
light  which  shows  a  relation  of  the  structure  to  the  atomic 
character  of  the  properties  of  light  which  we  cannot  ascribe 
to  a  chance  relationship.  It  may  indicate  activity  of  mind  of 

J51 


THE   UNIVERSE   AND   YOU 

cosmic  grasp — ^world  mind.  I  quote  from  an  address  given 
before  an  International  Congress  on  Light  Therapy  in  1932 
by  Nils  Bohr,  1922  Nobel  Prize  winner  in  the  field  of  quan- 
tum theory,  and  the  man  who  laid  the  foundation  of  modern 
atomic  theory: 

.  .  .  opthalmology  has  revealed  to  us  the  ideal  proper- 
ties of  the  human  eye  as  an  optical  instrument.  Indeed,  the 
dimensions  of  the  interference  patterns,  which  on  account 
of  the  wave  nature  of  light  set  the  limit  for  the  image  for- 
mation in  the  eye,  practically  coincide  with  the  size  of  such 
partitions  of  the  retina  which  have  separate  nervous  con- 
nection with  the  brain.  Moreover,  since  the  absorption  of 
a  few  light  quanta,  or  perhaps  of  a  single  light  quantum 
(this  latter  has  recently  been  proved  by  Hecht  at  Colum- 
bia), on  such  a  retinal  partition  is  sufficient  to  produce  a 
sight  impression,  the  sensitiveness  of  the  eye  may  even  be 
said  to  have  reached  the  limit  imposed  by  the  atomic  char- 
acter of  the  light  effects.  In  both  respects,  the  efficiency  of 
the  eye  is  the  same  as  that  of  a  good  telescope  or  micro- 
scope, connected  with  a  suitable  amplifier  so  as  to  make 
the  individual  processes  observable  .  .  .  owing  to  the  very 
limits  imposed  by  the  properties  of  light,  no  instrument  is 
imaginable  which  is  more  efficient  for  its  purpose  than  the 
eye.  Now  this  ideal  refinement  of  the  eye,  fully  recognized 
only  through  the  recent  development  of  physics,  suggests 
that  other  organs  also,  whether  they  serve  for  the  reception 
of  impression  or  not,  will  exhibit  a  similar  adaptation 
to  their  purpose,  and  that  also  in  these  cases  the  feature 
of  individuality  symbolized  by  the  quantum  of  action,  to- 
gether with  some  amplifying  mechanism,  is  of  decisive 
importance.  That  it  has  not  yet  been  possible  to  trace  the 
limit  in  organs  other  than  the  eye,  depends  solely  upon 
the  simplicity  of  light  as  compared  with  other  physical 
phenomena.^2 
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How  little  we  know  of  the  forces  that  fit  developing 
structures  in  organisms  for  their  future  uses!  The  human 
eye  with  its  essential  structure,  a  light-sensitive  screen  at  its 
back,  made  up  of  about  137  million  separate  seeing  elements 
spread  out  in  the  sheet  of  the  retina,  each  with  nerve  con- 
nections in  the  brain,  is  an  amazing  structure!  A  pair  of 
these  perfected  spheroid  cameras  are  adjusted  so  the  mind 
can  read  their  two  pictures  as  one.  Self-turning,  self-focusing 
by  automatically  changing  the  shape  of  the  lens  for  near  or 
far,  they  clean  their  delicate,  glass-clear  surfaces  by  automatic 
action  of  soft,  moist-lined,  protective  lids  and  bathe  them 
with  tear-water  which  is  able  to  destroy  germs  which  might 
inflame  their  surfaces.  These  cameras  register  a  continuous 
moving  picture  throughout  every  waking  hour  of  life.  With- 
out changing  film,  they  receive,  take  and  record  whatever 
pictures  present  themselves  or  are  chosen,  signaling  their 
shifting  exposures  to  the  brain.  Such  perfection  suggests  an 
activity  of  mind,  a  plan,  or  a  purpose  which  cannot  be  dealt 
with  by  science. 

When  Bergson  found  that  certain  rapidly  moving  mollusks 
such  as  octopus  and  squid  had,  by  stages  in  the  course  of 
evolution,  produced  eyes  astonishingly  like  the  eyes  of  the 
unrelated  group  of  vertebrates,  he  inferred  that  the  two  series 
had  been  guided  by  a  common  vital  impulse  to  respond  to 
the  conditioning  of  light.  Is  there  such  guidance? 

There  is  in  animals  a  great  variety  of  photo-receptors. 
Those  of  vertebrates  work  in  the  same  way  as  those  in  active 
mollusks,  but  they  do  not  develop  and  did  not  evolve  in  the 
same  way.  In  the  vertebrate  eye  the  sensory  cells  are  aimed 
away  from  the  light,  and  in  mollusks  they  are  aimed  toward 
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it.  In  each  case  the  response  to  the  cosmic  conditions  of 
light  works  upon  the  uses  and  structures  which  present  them- 
selves in  different  series.  There  is  evidently  some  reality  of 
cosmic  influence  as  well  as  some  factor  of  what  Sherrington 
calls  foreknowledge  enabling  cells  to  select  the  materials  and 
build  the  structures  needed  for  future  work  under  condi- 
tions not  yet  experienced.  We  know  of  nerve  connections, 
the  distribution  by  the  blood  of  stimulating  hormones,  and 
the  appearance  of  enzymes  in  each  cell  which  determine 
certain  kinds  of  growth,  but  these  are  all  part  of  an  inte- 
grated working  to  a  pattern  which  still  has  to  be  explained. 
Is  there  in  organisms,  some  directive,  psychic  mental  factor 
imperceptible  to  sense,  or  is  it  pure  chemistry,  physics  and 
quantum  mechanics? 

Just  what  is  it  that  mind  does  for  an  organism  which  the 
body  with  its  nerves  and  brain  cannot  do?  Are  there  factors 
in  the  types  of  behavior  we  have  observed  and  in  the 
phases  of  evolution  we  have  considered  which  cannot  be 
explained  by  the  resources  of  chemistry  and  mechanics? 
McDougall  in  Outline  of  Psychology  states  that  the  most 
fundamental  function  of  mind  is  to  guide  bodily  movement 
so  as  to  change  our  relation  to  objects  about  us.  Such  guid- 
ance may  be  purely  reflex,  but  when  ideas  are  introduced  by 
degrees  into  the  reflex  arc,  the  working  of  an  adult  mind 
may  become  infinitely  complex,  as  in  some  types  of  behavior, 
such  as  conducting  a  symphony  orchestra,  performing  a 
delicate  surgical  operation,  or  teaching  complicated  subjects 
to  advanced  students. 

When  we  watch  the  natural  behavior  of  animals,  they 
seem  to  be  "running  themselves."  Their  actions  make  us 
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feel  that  we  can  understand  what  they  are  "up  to,"  what 
they  are  trying  to  do.  A  machine  never  tries  to  do  anything. 
It  must  move  to  the  purpose  of  an  operator  or  to  the  purpose 
of  the  maker  of  its  "works."  Lotze's  mechanical  beetle  never 
falls  off  the  table,  not  because  it  is  intelligent,  but  because 
the  inventor  of  its  mechanism  is.  There  are  many  kinds  of 
self-regulating  machines,  self-guiding,  self-equilibrating,  self- 
stopping,  and  so  on.  A  great  power-loom  stops  instantly  when 
one  of  its  threads  breaks,  and  it  remains  stopped  until  an 
attendant  mends  the  thread  and  starts  the  machine.  Animals, 
however,  when  interrupted  in  what  they  are  doing,  find  some 
way  of  continuing.  They  show  inventiveness  and  persistence 
in  overcoming  obstacles,  and  they  adjust  themselves  flexibly 
to  new  situations  as  no  mere  mechanism  could.  They  are  also 
capable  of  keeping  an  end  in  view.  When  we  watch  them, 
they  seem  to  behave  intelligently.  Is  anything  but  mind  in- 
telligent? 

There  is  no  doubt  that  the  receptor-neuro-effector  system 
operates  by  mechanical  means,  as  does  an  automobile.  But 
like  the  auto,  however  wonderful  and  efficient  its  engine, 
it  requires  an  operator,  a  driver  whose  judgment  puts  the 
mechanism  at  the  service  of  special  tasks  and  definite  pur- 
poses. Such  purposes  in  both  man  and  animals  may  include 
the  urge  to  live  and  the  activities  whereby  each  lives.  Both 
these  lines  of  activity  may  be  mechanical,  but  not  all  adult 
human  mental  activities  are  wholly  mechanical. 

The  special  utility  of  human  mind  seems  to  lie  in  the  ideas 
which  are  introduced  into  reflex  arcs.  Mind  guides  action 
in  judging  which  of  many  possible  responses  is  in  keeping 
with  the  permanent  values  of  the  individual.  If  all  my  past 
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experiences  are  registered  in  my  brain,  it  is  my  mind  alone 
that  can  survey  them  and  choose  a  response  which  will  mean 
what  /  mean,  a  line  of  action  characteristic  o£  me.  It  is 
myself  alone,  my  mental  self,  that  can  choose  what  /  prefer 
to  do.  Judgment  and  choice  are  mental  activities.  An  in- 
telligent reaction  to  a  novel  situation  needs  mind,  which 
alone  can  grasp  the  meaning  and  significance  of  facts  as  well 
as  the  bare  facts  themselves. 

The  need  to  understand  this  point  of  view  is  important 
at  a  time  when  for  various  reasons  science  is  frankly  out- 
growing its  devotion  to  mechanism.  Life  and  mind  have 
always  been  difficult  to  bring  completely  within  the  bounds 
of  mechanism  because  of  the  presence  of  consciousness  and 
its  inaccessibility  to  our  senses.  Further,  it  has  become  hard 
to  devise  types  of  mechanisms  which  could  account  for 
observed  facts  of  physical  phenomena;  and  to  this  has  been 
added  a  conviction  that  the  mechanical  elements  of  a  phe- 
nomenon are  partly  a  result  of  our  mechanical  observations 
and  do  not  represent  the  whole  of  nature.  Moreover,  many 
new  phenomena,  revealed  by  applications  of  quantum  theory 
and  relativity,  simply  cannot  be  explained  in  terms  of  the 
classical  behavior  of  machines. 

The  problem  of  the  origin  and  establishment  of  nature's 
mechanisms  has  supplanted,  in  its  challenge  to  thinking, 
the  problem  of  evolution.  It  seems  a  more  important  problem 
because  it  is  deeper  and  inclusive.  It  more  definitely  demands 
cooperation  with  philosophy's  close  reasoning  as  a  basis  for 
reaching  truth.  What  is  behind  the  great  mechanisms  of  the 
universe,  the  perfection  with  which  they  work  together,  the 
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laws  under  which  they  operate?  Laws  are  considered  a  mani- 
testation  of  intelligence. 

Behind  all  man-made  mechanisms  is  the  obvious  activity 
of  human  mind.  Whether  the  mechanisms  are  atomic  bombs 
or  automobiles,  barrel  organs  or  bicycles,  electric  lights  or 
egg-beaters,  each  is  the  result  of  thinking;  a  triumph  of 
thought  over  things,  a  mastery  of  mind  over  matter. 

The  ever-increasing  mass  of  man's  mechanisms  may  be 
considered  as  evidence  of  the  ascendancy  of  mind  and  its 
educability  in  the  evolution  of  man,  not  as  something  added 
but  as  something  basic  in  all  being,  ready  to  evolve  as  it 
becomes  freed,  implemented  and  directed. 

If  we  accept  the  activity  of  human  mind  as  behind  all 
man-made  mechanisms,  it  may  be  possible  to  believe  that 
something  of  the  nature  of  mind  on  a  cosmic  scale  is  the 
source  of  all  mind,  that  world-mind  is  behind  the  great 
mechanisms  of  the  universe,  the  expanding  galaxies,  the 
varied  but  calculable  motions  of  our  solar  system,  its  sources 
of  light  and  heat,  the  photosynthesis  of  plants,  the  structure 
and  organization  of  living  cells,  and  of  atoms.  The  repeatable 
performance  of  the  development  of  the  human  embryo,  each 
with  its  unique  heritage  of  genes  but  each  with  all  the  range 
and  detail  of  its  race,  is  the  result  of  many  mechanisms. 

We  all  recognize  man  as  a  physicochemical  system.  But 
we  see  him  as  a  complex  individual  pattern  against  a  back- 
ground of  a  complicated  cosmic  pattern.  There  he  takes 
his  place  as  a  psychophysical  system.  He  alone,  among  all 
the  products  of  evolution,  has  a  mind  which  questions  the 
process,  sees  himself  in  relation  to  it,  sets  out  to  prove  and 
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to  explain  it,  to  understand  its  mechanisms,  and  to  control 
evolution.  He  becomes  a  thinker,  exploring  the  evidences 
of  mentality  in  his  cosmos,  wondering  if  it,  like  himself,  is 
living  and  minded. 

If  there  is  a  psychic  factor  in  living  systems,  directing  their 
growth  and  development,  biology  must  devise  some  way  of 
dealing  with  it  even  if  it  is  inaccessible  to  our  senses.  Physics 
had  accepted  realities  imperceptible  to  our  senses,  long  before 
the  assumption  could  be  proved. 

To  admit  a  psychic,  directive  factor  in  the  growth  and 
development  of  organisms  is  not  to  say  that  the  cells  are 
conscious  of  their  specific  selectivity.  When  you  select  a 
record  for  your  phonograph  to  give  you  a  repeatable  per- 
formance of  a  beautiful  song,  you  have  no  thought  that  the 
record  and  the  machine  which  delivers  it  so  faithfully  are 
conscious  of  their  performance.  Yet  consciousnesss  and  mind 
are  built  into  the  invention  and  construction  of  both  the 
phonograph  and  the  record  as  they  are  also  built  into  the 
work  of  the  composer  and  the  artistry  of  the  singer  who 
interprets  his  music. 

Is  the  assumption  that  such  a  relationship  of  mind  to 
organisms  and  to  their  mechanisms  may  be  the  result  of  a 
minded  universe  more  difficult  to  accept  than  the  assumption 
that  they  result  from  mindless  reactions  of  chemistry  and 
mechanics  in  a  universe  without  mind? 

Whatever  our  belief  about  the  place  of  mind  in  the 
universe  and  its  relation  to  living  systems,  it  must  be  based 
on  an  assumption,  since  there  are  no  observable  facts.  But 
assumptions  are  not  unscientific.  They  serve  as  tentative 
solutions  of  questions  for  which  science  has  no  answers.  Is 
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the  assumption  of  a  minded  universe  a  belief  that  makes  sense 
of  the  facts  before  us? 

We  can  all  accept  the  belief  that  the  human  being  is 
one  reality,  but  for  some  of  us,  whether  that  one  is  primarily 
the  body  or  primarily  the  mind  is  not  so  easily  decided. 
Beliefs  about  reality  are  metaphysical  in  their  nature.  The 
implications  of  the  measure  and  the  meaning  of  mind  in 
the  human  individual  and  in  the  universe  are  always  in 
process  of  revision.  They  shift  with  changes  in  our  sense  of 
the  intelligibility  of  the  universe.  To  some  they  spell  finality, 
to  others  they  add  the  vistas  of  eternity.  Thomas  Huxley 
once  soberly  remarked: 

The  longer  I  live,  the  clearer  it  is  to  me  that  the  most 
sacred  act  of  a  man's  life  is  to  say  and  to  feel  "I  believe 
thus  and  so  to  be  true."  All  the  heaviest  rewards  and  all 
the  greatest  penalties  of  existence  cling  about  that  act. 

Can  you  think  of  mind  with  its  entire  range  of  discrimina- 
tive, reflective,  intelligent,  rational  integrative  and  creative 
capacities,  its  conflicts  as  well  as  its  unities,  at  the  center 
and  source  of  all  that  makes  up  your  world?  Whether  you 
call  it  God's  mind,  world-mind,  cosmic-mind,  creative  spirit, 
or  nature,  its  contribution  to  the  world  and  its  life  are  the 
same.  In  the  beginning  was  mind!  Mind  is  incarnated  in 
the  nature  and  law-abidingness  of  all  matter-energy,  em- 
bodied in  all  the  facts  of  sense,  implicit  in  the  nature  of  life 
and  all  its  activities,  inherent  in  the  processes  of  all  evolu- 
tion, basic  in  all  nature. 

It  may  add  clarity  to  your  thought  of  the  intelligibility  of 
the  universe  to  think  of  mind  as  the  creative  force  at  the 
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core  o£  the  universe,  working  itself  out  through  all  the 
mechanisms  with  their  processes  and  forces  which  it  has 
created  and  established  and  used. 

As  we  have  come  to  think  of  human  life  as  a  continuation 
of  the  larger  cosmic  evolutionary  process,  not  as  an  exception 
to  the  rest  of  the  universe,  so  we  may,  perhaps,  come  to  think 
of  human  mind  as  a  continuation  of  limitless  and  ordered 
mind  at  the  source  of  the  universe  with  life  itself  as  a 
cosmic  mechanism  for  the  evolution,  individuation  and  per- 
fection of  mind. 
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CHAPTER  SEVEN 


Philosophy,  Reality, 
Purpose 


Philosophy  deals  with  our  beliefs  about  the  world  as  a 
whole.  This  includes  ourselves  and  the  universe  about  us — 
the  total  of  all  our  experiences.  It  is  the  report  the  human 
mind  gives  to  itself  about  the  constitution  of  the  world  and 
of  mankind  and  their  interrelations. 

No  branch  of  science  has  anything  to  say  about  the  world 
as  a  whole,  even  astronomy,  which  always  leaves  out  the 
astronomer.  Each  science  has  its  own  field.  Neither  singly, 
nor  together,  do  they  make  up  a  philosophy.  No  type  of 
philosophy  questions  the  truth  of  science;  all  philosophies 
have  deep  interest  in  science  and  the  implications  of  its 
findings.  No  scientist,  as  such,  would  make  a  judgment  of 
the  non-existence  of  anything  outside  his  own  field,  nor 
would  they  collectively  state  that  all  realities  are  covered 
by  their  studies. 

Your  philosophy  is  what  you  believe.  It  includes  all  your 
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beliefs  o£  widest  range  and  deepest  significance  that  enter 
into  religious  creeds,  political  principles,  standards  of  right 
and  wrong,  your  general  scientific  beliefs.  Its  questions  are 
those  which  come  to  any  thoughtful  mind  as  it  inquires  into 
the  nature  of  experience  and  the  meaning  of  life.  Are  there 
proofs  of  the  existence  of  God?  What  is  His  nature?  Is  He 
concerned  with  persons?  Is  death  man's  end?  Are  men  born 
free  and  equal?  Should  one  race  be  subject  to  another?  Is 
a  world  government  possible?  Are  right  and  wrong  absolute 
or  relative?  Is  moral  law  real?  What  gives  it  validity?  Are 
we  morally  responsible?  Are  our  wills  free?  Is  natural  law 
the  result  of  intelligence  or  chance?  Are  there  realities  beyond 
reach  of  the  senses?  Is  human  behavior  part  of  the  machinery 
of  nature?  What  is  the  make-up  and  structure  of  our  universe? 

These  are  the  great  concerns  and  issues  in  human  life. 
Answers  to  many  of  them  lie  beyond  our  experience,  yet  we 
include  them  in  our  beliefs.  How  did  that  come  about?  How 
did  they  become  part  of  our  philosophy? 

If  you  examine  the  sources  of  your  beliefs,  you  trace  them 
variously  to  tradition,  authority,  education,  experience,  in- 
tuition, superstition,  prejudice,  imitation,  or  some  Other 
influence.  Your  collection  may  seem  too  motley  a  lot  to  be 
dignified  by  the  term  philosophy,  and  you  yourself  too  unde- 
serving of  the  name  philosopher — lover  of  wisdom.  Yet  the 
creative  activity  of  adopting  beliefs  and  putting  them  to- 
gether goes  on  unencouraged.  The  compelling  urge  to  won- 
der and  to  ask  "What  is  it  all  about?"  makes  us  believe  that 
man  must  philosophize  whatever  his  intelligence  or  train- 
ing. It  is  an  inevitable  activity  for  a  thinking  being. 

Philosophy  does  not  say  that  you  have  no  right  to  believe 
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what  you  cannot  prove.  It  does  not  insist  that  every  belief 
must  be  based  on  reason.  To  quote  Hocking: 

What  it  does  is  to  inquire  what  the  grounds  are  on 
which  behefs  are  held  and  what  grounds  are  good  grounds. 
It  may  find  a  place  for  prejudice,  distinguishing  justifiable 
from  unjustifiable  prejudice.  It  may  in  some  cases  sanction 
authority  as  a  ground  for  belief,  aiding  us  to  discriminate 
between  a  good  authority  and  a  bad  one.  It  may  advise 
us  in  other  cases  to  rely  on  intuition,  offering  some  way 
of  telling  a  true  intuition  from  a  false  one.  A  large  part 
of  its  business  is  to  inquire  what  reason  can  do  and  what 
it  cannot  do  in  the  way  of  supporting  belief  ...  so  long 
as  false  beliefs  are  possible,  and  such  false  beliefs  in  vital 
matters  are  perilous  luxuries,  there  can  be  no  virtue  in 
declining  to  think  about  the  foundations  of  belief.  The 
idea  that  philosophy  is  presumptuous  can  only  mean  that 
it  is  too  ambitious  a  thing  to  try  living  intelligently  in  so 
vast  a  universe;  and  that  it  is  somehow  more  modest  to  go 
it  blind!  Surely  it  is  extravagant  to  imagine  that  the  capac- 
ity for  thinking  is  an  inherent  vice.  We  cannot,  even  if 
we  would,  prevent  ourselves  from  thinking  about  the 
frame  and  principles  and  destiny  of  our  lives;  and  we 
believe  that  the  right  use  of  reason  brings  us  nearer  truth, 
not  further  away  from  it.  Thus  philosophy  itself  may  be 
said  to  be  founded  upon  a  belief,  a  belief  expressed  long 
ago  by  Socrates,  "that  the  unexamined  life  is  not  worth 
living  by  a  man."  ^^ 

Philosophy,  in  seeking  to  understand  our  world  and  human 
life,  assumes  that  they  are  intelligible.  It  concerns  itself  with 
reality,  with  the  meaning  of  life  and  with  the  art  of  living. 
Most  philosophies  end  in  belief  in  God — but  an  intellectual 
belief  in  God  must  not  be  confused  with  religion.  There  are 
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many  variations  and  types.  Be  prepared  for  differences  of 
opinion  and  lack  of  agreement.  Meet  these  as  a  challenge  to 
do  your  own  thinking.  How  can  you  expect  a  simple  and 
easy  account  of  anything  so  complex  as  our  universe  and 
the  lives  of  human  beings?  Such  differences  may  help  us  to 
discover  universals  and  the  changelessness  of  those  factors  in 
which  certainties  are  rooted.  We  may  well  wonder  if  there 
is  any  one  belief  about  our  world  which  in  broad  and  simple 
outline  we  can  call  a  sure  possession  of  the  human  race. 

The  formulation  of  a  personal  philosophy  is  a  lifelong 
enterprise;  like  life  itself,  it  is  living,  growing,  changing, 
striving  toward  consistency  and  cohesiveness.  You  wish  it  to 
be  "all  of  a  piece"  and  to  agree  with  your  cumulative  ex- 
perience of  reality. 

The  value  of  your  philosophy  will  be  measured  largely 
by  your  desire  to  give  yourself  a  reasonable  account  of  your 
world  and  what  you  are  doing  in  it.  Is  it  a  world  of  law 
and  significance?  What  does  human  experience  mean  and 
imply?  You  philosophize  when  you  critically  examine  such 
questions  honestly  and  persistently. 

Whatever  your  beliefs,  they  are  your  outfit  for  managing  a 
life,  the  tools  for  shaping  its  destiny  and  meaning.  Whether 
acquired  intentionally  or  unintentionally,  your  philosophy 
is  your  ground  for  decisions,  your  basis  of  action. 

For  its  facts  about  the  constitution  of  the  physical  universe, 
philosophy  turns  to  science.  Science  has  built  up  a  great 
respect  for  facts  and  for  the  justice  due  to  them.  Facts  are 
known  through  reports  of  the  senses;  they  can  be  shared 
by  competent  observers  and  proved  by  sensory  verification. 
Science  starts  with  a  problem,  gathers  evidence  first-hand, 
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sorts  the  facts  discovered,  and  then  attempts  to  generalize  or, 
rarely,  to  explain  the  facts.  Thus  science  is  based  upon  ex- 
periences which  may  be  shared  by  qualified  witnesses.  It 
describes,  classifies,  generalizes,  and  occasionally  explains. 
It  asks.  What?  How?  When?  Where?  and  doubtfully.  Why? 
Science  seeks  to  interpret  physical  events  as  far  as  possible 
in  terms  of  physics  and  chemistry,  i.e.,  in  mechanistic  terms. 
Science  experiments  and  reports  its  results.  It  does  not  try  to 
interpret  these  in  terms  of  meaning  or  of  value;  it  is  a 
methodology,  with  self-imposed  limitations  of  aim. 

Science  has  also  been  busy  in  extending  and  amplifying 
the  reach  of  human  sense  organs  through  microscopes,  tele- 
scopes, spectroscopes,  oscilloscopes,  electroscopes,  through 
telephones,  microphones,  cloud  chambers,  and  many  elec- 
tronic devices.  With  the  demands  upon  our  minds  to  grasp 
great  distances  and  large  numbers,  has  come  great  satisfaction 
in  dealing  also  with  the  very  small.  Man  can  now  measure 
time  in  thousandths  of  a  second  and  temperatures  in  hun- 
dred-thousandths of  a  degree.  He  has  made  a  galvometer 
which  can  measure  a  millionth  of  an  ampere  of  electric 
current,  equaling  6  billion  electrons  a  second.  A  recent 
electrometer  measures  nearly  a  millionth  of  this  amount. 
These  all  give  evidence  of  many  realities  beyond  reach  of 
unaided  sense  organs.  Their  success  has  helped  build  up  a 
belief  that  all  realities  will  eventually  be  revealed  to  sense 
perception  and  proved  by  sensory  verification.  When,  how- 
ever, in  nuclear  physics  the  study  of  radiation  had  reached 
the  limits  of  traceable  causation,  the  physicists  took  a  leap 
into  the  imperceptible  and  assumed  a  hypothetical  structure 
for  atoms  with  electrons  whirling  about  a  nucleus  of  protons 
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and  neutrons.  As  we  have  noted  before,  this  assumption 
worked  as  an  explanation  of  the  known  phenomena  long 
before  experiments  with  cloud  chambers  proved  it  true. 
So  science  at  times  uses  methods  of  reaching  knowledge 
which  it  cannot  immediately  prove.  Metaphysics,  a  branch 
of  philosophy,  beyond  physics,  accepts  assumptions,  logic  and 
reasoning  as  reliable  paths  to  truth.  It  realizes  with  Hobbes 
as  does  science,  "It  is  obvious  that  truth  and  falsehood  dwell 
only  with  those  living  creatures  who  have  the  use  of  speech" 
and  are  therefore  careful  to  explain  their  beliefs  in  words  of 
definite  meaning. 

Philosophy  has  two  methods  of  work.  It  analyzes  before  it 
synthesizes.  It  looks  into  our  sources  of  belief  as  does  science; 
questions  the  nature  of  thought,  its  relation  to  reality;  ex- 
amines the  status  and  destiny  of  consciousness;  asks  what  is 
truth  and  how  to  reach  it;  inquires  if  there  are  realities 
beyond  reach  of  the  senses;  studies  the  laws  of  logic  and 
consistency;  criticizes  all  implications  and  assumptions; 
measures  the  limitation  of  reasoning;  examines  every  ap- 
proach to  knowledge.  Its  chief  concern  is  the  meaning  of 
all  these  activities. 

Philosophy's  second  method  is  synthesis,  the  putting  to- 
gether of  tested  knowledge.  This  is  its  chief  contribution  to 
human  thought.  In  this  highly  practical  work,  philosophy 
examines  critically  its  sources,  making  sure  they  are  recog- 
nized for  what  they  are.  Its  aim  is  to  reach  a  meaningful 
whole,  a  philosophy,  a  world-view,  which  shall  omit  nothing 
in  the  ceaseless,  life-long  stream  of  experience,  yet  be  an 
ordered,  integrated  reality. 

When   the   human   spirit   in  its   climaxes   of  experience 
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cries,  "Why?  Oh  why?"  it  is  searching  for  meaning.  The 
minds  which  desire  to  interpret,  to  understand,  to  grasp 
meanings,  to  know  the  realities  behind  appearance,  feel  the 
need  of  something  beyond  the  analytical  method  of  science. 
The  synthetic  method  of  philosophy  offers  this  different 
approach.  As  Driesch  said,  "Science  without  philosophy  is 
blind;  philosophy  without  science  is  empty."  Thus  philoso- 
phy differs  from  the  special  sciences  in  its  range.  Each  sci- 
ence deals  with  a  portion  of  the  field  of  knowledge;  philos- 
osphy  attempts  to  frame  a  picture  of  the  whole,  to  establish 
a  world-view.  In  his  First  Principles,  Herbert  Spencer  pro- 
posed to  define  science  as  partially  unified  knowledge;  philoso- 
phy as  completely  unified  knowledge.  The  problem  of  reality 
requires  this  metaphysical  approach.  To  confuse  a  method- 
ology with  a  metaphysic  is  a  serious  error.  Thomas  Huxley 
helped  us  to  avoid  this  when  he  wrote: 

But  the  man  of  science  who,  forgetting  the  limits  of 
philosophical  inquiry,  slides  from  materialistic  formulae 
and  symbols  into  what  is  commonly  understood  by  mate- 
rialism, seems  to  me  to  place  himself  on  a  level  with  the 
mathematician  who  should  mistake  the  x's  and  y's  with 
which  he  solves  his  problems  for  real  entities — and  with 
this  further  disadvantage,  as  compared  with  the  mathe- 
matician; that  the  blunders  of  the  latter  are  of  no  practical 
consequence;  while  the  errors  of  systematic  materialism 
may  paralyze  the  energies  and  destroy  the  beauty  of  a  life. 

Philosophy  deals  with  realities;  but  how  do  we  judge  what 
is  real?  Are  there  degrees  of  reality,  some  entities  more  real 
than  others?  Is  there  a  real  as  distinct  from  the  phenomenal? 
Are  our  eyes  and  ears  distorting  organs,  giving  us  the  rich- 
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ness  of  color  from  wave  lengths  of  colorless  light  and  the 
moving  power  of  music  from  vibrations  of  soundless  air?  If 
color  and  sound  come  only  from  the  impact  of  light  waves 
and  air  vibrations  on  our  conscious  minds,  are  both  the 
mental  experience  and  the  physical  phenomena  equally  real? 
Is  the  sensation  red  which  we  experience  any  more  real  than 
the  special  wave  lengths  that  bring  us  that  sensation?  Such 
waves  themselves  remain  totally  outside  our  conscious  ex- 
perience except  through  experiments  in  a  laboratory.  Waves 
bring  the  vibrations;  our  minds  supply  the  color  and  sound. 
Eddington  says: 

We  do  not  pluck  out  our  eyes  because  they  persist  in 
deluding  us  with  fanciful  colorings  instead  of  giving  us 
the  plain  truth  about  wave  lengths.  It  is  in  the  midst 
of  such  misrepresentation  of  environment  (if  we  may  call 
it  so)  that  we  have  to  live.  It  is  however,  a  very  one-sided 
view  of  the  truth  which  can  find  in  the  glorious  color- 
ing of  our  surroundings  nothing  but  misrepresentation — 
which  takes  the  environment  to  be  all  important  and  the 
conscious  spirit  to  be  inessential.^* 

Most  of  us  commonly  accept  two  kinds  of  realities  as  true; 
first,  physical  objects  such  as  stars  and  cars,  and  second,  states 
of  mind  such  as  pleasure  and  pain.  The  history  of  human 
thought  has  varied  as  it  has  because  to  some  men  the  physical 
fact  is  the  impressive  and  sufficient  type  of  reality.  They 
believe  we  must  explain  mental  realities  from  it.  To  them 
mind  is  a  derivative  of  physical  reality.  They  tend  toward  the 
type  of  philosophy  called  naturalism.  To  others,  mental 
reality,  the  feeling  or  the  mind  seems  more  real.  They  main- 
tain that  physical  realities  are  known  only  through  mind 
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and  that  therefore  our  knowledge  of  nature  is  mental,  how- 
ever real  nature  itself  may  be.  They  tend  toward  idealism. 
When  such  opposing  beliefs  cannot  be  reconciled,  a  choice 
must  be  made.  Neither  position  can  be  proved  nor  disproved 
but,  as  we  have  noted,  failure  to  prove  a  position  does  not 
disprove  it.  You  will  do  well  if  you  can  decide  which  view  is 
more  in  harmony  with  your  basic  beliefs. 

The  Nature  of  Reality  is  philosophy's  basic  question.  Is 
the  base,  the  cause,  the  condition  of  human  experience  physi- 
cal and  material  as  naturalists  hold?  Is  it  mental  and  spirit- 
ual as  idealists  believe?  Or  is  it  both,  as  the  dualists  think? 
Or  may  it  be  plural?  On  this  matter  we  meet  fundamental 
opposition  of  views.  When  each  position  has  adherents  and 
advocates,  how  can  one  choose?  It  is  a  far-reaching  decison 
whether  we  think  of  the  world  as  indifferent  matter  or  as 
living  mind,  whose  lasting,  durable  factors  both  think  and 
plan. 

During  the  long  course  of  evolution,  living  creatures  have 
continually  needed  to  distinguish  between  reality  and  the 
semblance  of  reality — the  mirages  of  the  world.  Not  only 
have  higher  animals  concealed  their  real  intentions,  but 
men  have  cloaked  greed  and  malice  unrecognizably  and  used 
the  power  which  hypocrisy  easily  gives. 

Nature  herself  presents  many  an  appearance  different 
from  reality:  moonrise,  sunset,  the  daily  journey  of  the  sun 
from  the  east  to  the  west,  the  seeming  fixity  of  our  earth 
which  we  have  to  be  told  is  rushing  through  space  and  re- 
volving; the  stable  solidity  of  the  common  objects  we  use 
each  day,  which  are  revealed  by  science  to  be  made  up  of 
whirling  energy  systems  with  proportionately  vast  spaces  be- 
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tween  these  systems;  the  three-dimensional  experience  from 
the  flat  surface  of  a  photograph  or  projected  film;  the  seem- 
ing break  in  an  oar  or  a  spoon  where  it  enters  the  surface 
of  water.  It  is  an  important  part  of  human  life  to  judge 
between  appearances  and  the  true  state  of  affairs,  to  know 
shams  and  realities  for  what  they  are,  to  distinguish  the  show 
world  from  the  real  one. 

Science  has  been  busy  exploring  both  these  worlds,  making 
an  end  of  superstitions  by  revealing  new  mysteries  and  dis- 
closing a  deep  order  and  intricacy  in  nature.  It  passes  no 
verdict  on  the  structure  of  our  universe,  not  because  it  does 
not  care,  but  because  the  decision  whether  the  basis  of 
human  experience  is  material  or  mental  is  beyond  its  method. 
Science  is  busy  learning  new  facts  and  their  relations,  which 
can  be  shared  or  verified.  Philosophy  accepts  all  the  facts 
of  science  but  feels  that  facts  about  realities  do  not 
reveal  their  full  essence.  Their  reality  is  what  they  mean. 
Reality,  then,  is  the  kind  of  experience  which  maintains 
itself  in  all  later  judgments.  This  self -maintenance  con- 
vinces us  of  reality;  it's  a  quality  that  corrects  our  illusions. 
If  physical  realities  are  external  to  us,  they  are  not  external 
to  our  minds.  They  become  qualities  of  our  experience  and 
are  therefore  not  outside  it.  Experience  involves  knowing  a 
reality  which  is  not  ourselveg.  When  we  learn  by  experience, 
we  feel  that  it  is  reality  that  teaches  us.  Experience  does 
come  in  to  us  from  outside.  If  reality  is  mental,  however,  it 
must  be  some  other  mind  at  work  upon  us.  The  real  ques- 
tion, then,  is  the  nature  of  this  outside  active  reality.  Is  it 
physical?  Is  it  mental?  Idealists  call  it  world-mind.  Can  you 
think  of  world-mind  as  a  reality? 
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In  science  the  principle  of  causality  is  a  basic  assumption 
that  nothing  occurs  without  a  sufficient  cause.  It  assumes 
that  every  event  in  the  universe  is  governed  by  the  cause 
and  effect  relation.  Is  physical  causation  real?  Before  proceed- 
ing to  search  for  the  relation  of  reality  to  philosophy,  can 
we  decide:  Is  causality  a  reality  which  applies  to  conscious- 
ness and  mind?  Are  human  minds  cause  and  effect  affairs? 

In  ordinary  experience,  we  think  of  the  cause  of  an  event 
as  some  other  event  which  immediately  precedes  the  given 
event  and  seemingly  requires  it  to  be.  Causes  precede  and 
seem  to  push  their  effects  into  being.  We  turn  a  key  to 
switch  on  the  ignition;  we  press  a  button,  and  the  engine 
starts.  There  is  no  question  in  our  minds  about  the  cause 
and  the  effect  and  the  relation  of  the  two.  We  might  de- 
scribe causality  as  the  determining  of  events  from  behind 
in  time.  But  when  we  start  the  car,  we  have  a  purpose,  a 
desire  to  get  to  another  place — a  future  state  of  being  some- 
where else,  which  we  wish  to  bring  about.  Here  purpose 
determines  events  from  ahead  in  time.  Is  it  possible  that 
all  physical  events  lie  in  some  causal  series,  while  all  mental 
events  lie  in  some  purposive  sequence?  All  normal  human 
beings  have  desires,  choices,  preferences  and  the  disposition 
to  act  so  as  to  bring  these  to  fulfillment.  Are  the  two 
processes  complementary,  as  Aristotle  thought,  or  mutually 
exclusive? 

When  I  hear  my  neighbor's  lawn  mower,  I  am  sure  that 
the  mind  which  invented  that  machine  worked  to  a  purpose. 
The  man,  too,  who  pushes  it  is  not  wholly  a  part  of  its 
mechanism.  He  has  a  purpose,  a  future  state  of  his  lawn 
which,  with  the  help  of  the  machine,  he  can  bring  to  pass. 
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His  action  may  be  the  immediate  cause  of  the  mowing,  the 
noise,  and  the  work  of  the  machine;  but  his  whole  under- 
taking has  a  purpose,  which,  to  my  mind,  cannot  be  excluded 
by  the  consistencies  of  technical  causal  psychology  nor  by 
mechanism.  Purpose  is  a  fact  of  experience,  and  it  has  found 
some  way  of  getting  along  with  the  causes.  Indeed,  wherever 
there  is  consciousness,  purpose  seems  to  flow  along  with  the 
causal  stream. 

Causal  action  is  always  inferred.  It  cannot  be  observed. 
We  do  not  see  it  working.  We  may  have  no  proof  of  causal 
relation  even  when  we  have  a  convincing  sequence  of  events. 
The  blow  hits:  a  man  falls;  we  do  not  see  the  force  in  the 
blow  of  the  fist.  A  moving  picture  would  give  us  an  equally 
real  sensation  with  no  force  involved. 

If  causation  cannot  be  observed,  why  do  we  feel  so  sure 
about  causal  laws?  We  believe  every  event  has  a  cause  and 
are  led  by  this  belief  to  try  to  fit  events  together.  How  have 
we  come  to  believe  that  every  event  must  have  a  cause? 
Hume  thought  it  resulted  from  mental  habit — when  we 
observe  often  and  without  exception  that  x  follows  y,  we 
expect  every  x  to  be  followed  by  y.  When  this  is  confirmed 
repeatedly  in  a  great  variety  of  instances  of  sequence,  we 
easily  adopt  a  belief  that  for  every  event  a  cause  can  be 
found.  The  real  force  of  our  belief  in  causality,  Hume 
thinks,  lies  in  the  strength  of  our  expectation.  It  is,  then, 
only  probable,  not  certain,  that  every  event  has  a  cause. 
We  have  no  proof.  Kant  found  it  difl&cult  to  justify  what 
was  called  the  "causal  axiom,"  that  every  event  must  have 
a  cause  and  a  sufficient  one.  He  thought  it  a  product  but  a 
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necessary  product  of  our  way  of  knowing.  If  there  is  causality 
in  the  world-order,  it  is  imputed,  not  seen. 

Some  modern  physicists  would  do  away  with  the  idea  of 
physical  causation  on  the  ground  that  it  is  not  needed  in 
the  description  of  physical  events.  They  deny  the  influence 
of  one  thing  on  another  and  consider  the  idea  of  necessary 
connection  between  cause  and  effect  as  metaphysical.  How- 
ever, even  if  physicists  do  not  need  the  idea  of  causality  in 
the  description  of  the  supersensible  elements  of  theoretical 
physics,  it  does  not  follow  that  it  is  useless  in  the  description 
of  events  in  the  world  revealed  to  the  senses.  We  must  admit 
that  causal  connection  is  an  immediate  datum  of  experience. 
Causal  relations,  as  invariable  sequences  which  occur  under 
similar  conditions,  have  as  good  foundations  in  experience 
as  have  logical  relations. 

Purposes,  like  causes,  cannot  be  observed.  They  too  are 
imputed.  I  hear  the  driver  of  a  passing  car  begin  to  honk  its 
horn  lightly  but  persistently  while  the  car  slows  down  and 
draws  up  to  the  curb  ahead.  Since  I  am  the  only  visible 
pedestrian,  I  hasten  toward  the  waiting  car.  It  is  wholly  con- 
jecture on  my  part  that  a  friend  has  recognized  me  and  has 
stopped  to  offer  me  a  lift,  but  such  proves  to  be  the  case. 

As  we  can  neither  prove  nor  disprove  that  every  event  has 
a  cause,  so  also  we  can  neither  prove  nor  disprove  that  every 
event  has  a  purpose.  Failure  to  find  either  does  not  disprove 
its  existence.  It  is  logically  possible  that  every  event  has 
both  a  cause  and  a  purpose  or  meaning. 

Purpose  as  a  cause  of  events  has  been  objectionable  to 
scientists  ever  since  Descartes  in  his  Principles  of  Philosophy 
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(1644)  converted  them  to  mechanistic  causation.  But  recently 
there  has  appeared  a  new  understanding  of  the  relation  of 
causes  and  purposes.  Scientists  have  not  proved  that  purpose 
is  absent  from  nature,  but  they  find  purposes  confusing  and 
unnecessary  as  factors  in  scientific  hypotheses.  Kepler's  ac- 
count of  the  geometry  of  planetary  motions  was  clearer  when 
his  explanation  of  attendant  spirits  sustaining  and  directing 
them  was  omitted. 

The  great  early  innovators  in  natural  science,  from  Coper- 
nicus on,  had  no  desire  to  shut  God  out  of  the  universe 
but  only  to  clear  its  laws  from  interference  by  Him.  They 
believed  that  His  purposes  had  established  the  laws  and 
also  the  law-abiding  mechanisms  whereby  nature  works  with 
unfailing  reliability  and  predictability.  Mechanism  is  opposed 
to  this  belief.  It  demands  a  physical  cause  for  every  event, 
(but  no  cause  for  causation!). 

Physical  science  has  something  new  to  say  about  purpose 
in  the  world  process,  however.  It  no  longer  takes  for  granted 
that  banishing  purpose  from  physical  equations  is  equivalent 
to  expelling  it  from  the  universe. 

Purpose  as  a  mental  process  implies  the  use  of  mind.  For 
strict  mechanists,  nature  has  no  mind,  even  if  she  has  pro- 
duced it.  If  human  mind  and  human  behavior  are  part  of  the 
machinery  of  nature,  no  non-physical,  non-spatial  purpose 
can  influence  any  physical  event. 

When  we  question  life-scientists  about  causes  and  purposes, 
they  suggest  that  we  consider  the  apparent  directional  factor 
in  living  processes  as  distinguished  from  inorganic  processes. 
They  point  out  that  the  causal  sequences  of  physics  reach 
no  ends.  For  physics  cyclical  and  reversible  processes  are 
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as  acceptable  as  one-way  processes.  Where  no  end  is  to  be 
reached,  going  backwards  undoes  nothing.  Living  processes 
are  irreversible  because  it  is  their  nature  to  reach  ends  and 
to  hold  to  what  they  have  attained.  Are  then  living  proc- 
esses purposive? 

Living  things,  as  organisms,  have  attained  an  end  in 
being  alive  and  in  being  able  to  maintain  the  processes  of 
living.  Organisms  are  self-maintaining,  self-preserving,  self- 
perpetuating.  This  self-maintenance  which  we  call  life,  with 
its  irreversible  processes,  seems  to  link  up  with  the  more 
fundamental  form  of  self-maintenance  which  we  know  as  the 
conservation  of  mass-energy  as  if  it  were  related  to  the  "whole 
of  things."  Science  may  admit  teleological  (purposive)  con- 
ditions as  existing  on  our  earth  but  for  the  most  part 
refuses  to  pronounce  a  verdict  on  the  "whole  of  things" 
which  with  "infinite  stretches  of  time"  must  always  remain 
outside  of  any  one  scientist's  experience  and  therefore  be 
beyond  proof. 

The  world  unfolding  itself  in  the  great  successive  steps 
we  have  noted  in  evolution  from  inorganic  to  organic,  from 
non-mental  to  mental,  then  from  sub-rational  to  rational 
appears  not  as  the  multiple  world  we  might  think  but  as 
a  single,  unified  world  with  each  new  achievement  resting 
firmly  upon,  supported  by,  and  evolving  from  the  previous 
one. 

Along  with  these  steps,  numberless  mechanisms  have  been 
developed  and  become  established,  such  as  basic  food  produc- 
tion by  means  of  photosynthesis  in  plants;  the  organization 
and  equilibrative  control  of  the  elaborate  physiological 
molecular  processes  which  sustain  the  increasingly  complex 
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organisms;  the  mechanisms  whereby  the  mingling  of  genes 
from  two  parents  is  secured  in  both  plants  and  animals, 
bringing  about  variations  from  new  combinations;  the  chang- 
ing forms  of  any  evolutionary  series  through  the  selection  of 
their  differences.  These  may  all  be  claimed  as  ends  which 
have  assignable  worth.  They  are  achievements  without  which 
human  beings  as  we  know  them  could  never  come  into 
existence.  From  the  preservation  of  these  ends  by  the  proc- 
esses of  nature,  their  value  in  the  whole  of  things  is  suggested. 
But  could  we  be  justified  in  claiming  such  value  unless  we 
could  prove  that  the  means  by  which  the  ends  had  been 
reached  were  selected  from  many  other  possible  sets  of  causes? 
Is  there  any  evidence  of  the  selection  of  means? 

The  mechanistic  believer  in  evolution  relies  on  causality 
alone.  This  indicates  an  unavowed  assumption  that  "changes 
of  form  being  implied  by  the  constant  motion  of  the  ingredi- 
ents of  the  world,  given  sufficient  time  all  possible  forms 
must  be  arrived  at,  all  possible  arrangements  of  the  ultimate 
units  of  the  world,  so  that  eventually  organisms  were  bound 
to  happen." 

Hocking  examines  this  very  common  and  plausible  assump- 
tion, illustrating  it  by  an  imaginary  but  carefully  reasoned 
experiment,  concluding  as  follows: 

The  common  belief  that  in  infinite  time  the  stuff  of  the 
world  must  arrange  itself  in  every  possible  way,  therefore 
in  this  present  way,  is  one  of  the  few  errors  of  which  we 
may  conservatively  say  that  it  is  infinitely  wide  of  the 
mark! 

We  may  then  assert  that  the  assumption  on  which  the 
naturalistic  emergentist  relies  is  unfounded;  form  has  no 
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inherent  tendency  to  rise.  If  it  does  rise,  it  is  as  if  the  series 
of  shapes  which  constitute  the  causal  history  of  the  uni- 
verse were  selected  from  an  infinite  number  of  possible 
other  shapes,  and  the  grounds  required  for  applying  the 
idea  of  purpose  are  present.  Emergent  evolution  is  as  if  it 
were  the  result  of  intention.^^ 

Can  the  evolution  of  our  universe,  of  our  solar  system,  of 
our  earth  and  its  organisms  be  regarded  as  more  than  a 
series  of  chance  happenings?  Has  it  a  purpose?  Is  it  the  ex- 
pression of  purpose?  Evolutionary  history,  as  is  any  history, 
is  a  series  of  events  with  a  meaning.  This  is  an  important 
matter  to  us,  not  only  because  it  concerns  our  very  existence, 
but  also  because  it  bears  upon  any  significance  our  lives  may 
have  or  any  possible  meaning  they  may  hold.  If  all  fields  of 
evolution  can  be  explained  by  their  causes,  is  there  still  room 
for  explaining  them  by  purposes? 

In  everyday  experience  we  read  purposes  (or  motives)  into 
human  conduct  as  a  well-recognized  risk.  When  we  venture 
beyond  organisms  into  the  universe  of  science  or  into  the 
"world-view"  of  philosophy,  the  risks  are  greater  still.  Cer- 
tainly, before  we  can  impute  purposes  to  the  processes  of 
evolution  and  to  human  existence,  we  must  have  positive 
grounds  for  doing  so.  When  have  we  such  evidence? 

Science  rightfully  considers  purposes  as  unobservable  and 
incalculable,  and  therefore  outside  its  field.  But  no  one  de- 
nies that  scientists  have  purposes,  or  that  science  is  a  purpos- 
ive pursuit;  it  has  goals  to  reach,  needs  to  meet,  ends  to 
attain,  and  uses  to  serve.  The  exclusion  of  purpose  from  the 
calculations  of  science  is  a  purposive  exclusion,  self-imposed 
and  consistent.  Outside  that  special  object,  however,  the  ex- 
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elusion  ceases  to  be  to  the  point,  and  the  grounds  which 
have  led  mankind  to  think  of  the  universe  as  a  result  of  pur- 
pose commend  themselves  to  us.  Hocking  says: 

The  scientist  cannot  deny  the  non-physical  fact  of  his 
own  purposes;  and  since  purpose  can  never  be  extracted 
from  causes,  the  existence  of  purpose  in  his  own  being  has 
to  be  referred  to  an  outer  order  of  its  own  kind.^^ 

A  universe  with  slightly  altered  proportions  of  the  same 
materials — a  little  less  nitrogen,  a  little  more  oxygen  or  car- 
bon— would  have  made  impossible  the  organisms  we  know 
or  any  other  organisms  unless  many  laws  were  changed.  To 
call  earth  biocentric,  as  Henderson  does,  suggests  a  principle 
of  teleology  in  the  structure  of  the  universe,  a  possibility  of 
purpose  which  the  criticism  of  teleology  does  not  meet.  If 
cosmic  purpose  is  indicated  in  this  series  of  events,  their 
interrelatedness  and  their  capacity  to  evolve  through  na- 
ture's mechanisms,  must  such  purpose  be  attributed  to  mind? 
Is  there  evidence  of  mind  of  such  cosmic  proportions  and 
purposes? 

Some  thinkers  are  able  to  think  of  the  universe  as  an  or- 
ganism. When,  as  a  practical  experience,  you  notice  that 
any  report  of  prominence  in  the  activity  of  sun  spots  is  ac- 
companied by  static  on  your  radio  and  with  disturbances 
throughout  entire  broadcasting  systems,  you  are  impressed 
by  the  interdependence  of  events  in  the  universe.  Others, 
while  recognizing  the  interdependence,  find  more  relative 
independence  than  is  compatible  with  organic  unity.  It  seems 
nearer  the  truth  to  think  of  the  universe  as  offering  an  en- 
vironment for  all  evolving  living  things,  rather  than  as  itself 
an  organism  with  no  environment.  In  Hocking's  words: 
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What  interests  us  is  not  that  everything  shall  be  living 
and  of  mental  kind,  but  rather  that  the  universe  should 
offer  itself  as  an  arena  for  life  and  purpose,  an  arena 
whose  very  wildness,  waste,  vastness,  unspanned  gulfs  of 
distance,  offer  incentives  without  limit  to  an  ever-growing 
mentality.  Seen  in  this  way  there  is  a  purpose  in  the  pur- 
poseless aspects  of  the  world;  the  personal  finds  use  for  the 
impersonal,  the  living  for  the  mechanical,  the  intense  fo- 
cuses of  consciousness  for  the  infinitely  expansive  uncon- 
sciousness of  mass  and  energy  fields.  If  the  world  is  defin- 
able as  an  environment  for  purpose,  then  by  this  definition 
it  has  a  purpose  and  is  referred  to  a  purposing  being  for 
its  ultimate  account.^'^ 

The  intelligent  intentional  creativity  we  experience  in  a 
natural  product  like  humanity  leads  us  to  believe  that  a  like 
source  of  creative  purpose  may  be  present  in  the  natural 
process  considered  as  a  whole,  a  purposive  Being  who  is  all 
that  is  purposive  in  the  universe  beyond  human  purpose. 

It  is  both  possible  and  plausible  that  there  is  in  the  world 
something  more  than  nature:  namely  a  purpose  to  which  this 
nature  of  ours  conforms.  Is  purpose  of  cosmic  dimensions  a 
reality  to  you? 

Other  creatures  than  man  never  worry  about  reality,  nor 
life,  nor  death,  nor  destiny.  But  these  are  fundamental  ques- 
tions in  philosophy,  and  our  decisions  about  them  put  us 
into  one  of  three  basic  groups: 

1.  Naturalism  takes  nature  as  the  whole  of  reality.  Nature 
is  all.  It  includes  man  and  all  his  works. 

2.  Dualism  finds  two  realities,  mind  and  matter,  eternally 
distinct  and  irreducible. 

3.  Idealism  believes  that  all  reality  is  of  the  nature  of 
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mind,  and  all  the  world  an  appearance  of  mental  reality 
depending  on  mind  for  its  very  existence. 

Let  us  examine  these  basic  types  in  broad  but  brief  out- 
line to  find  which  seems  to  reach  reality  for  you.  We  gain 
intellectual  power  slowly,  but  always  by  choosing  what  is 
simplest  and  most  fundamental  in  experience  as  a  founda- 
tion for  building. 

To  find  the  realities  which  appearances  may  conceal,  we 
need  to  use  the  steady  observations  which  science  fosters,  the 
logical  reasoning  which  philosophy  practices,  and  the  pene- 
trating insights  which  the  intuitions  of  religions  reach. 
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Naturolism 


Naturalism  is  the  type  of  philosophy  embodying  the  belief 
that  nature  is  the  one  reality — the  whole  of  reality.  Nature  is 
all.  The  natural  or  real  world,  the  whole  of  human  experi- 
ence is  the  only  world  we  can  know,  the  only  world  our 
senses  reveal  as  existing.  Whatever  we  can  know  is  a  part  of 
nature.  Naturalists  believe  we  can  know  no  supernature,  no 
"other  world,"  no  "after  life." 

The  term  naturalism  is  often  used  as  equivalent  to  mate- 
rialism, but  the  radical  changes  in  physics  have  so  altered 
our  concepts  of  matter  that  the  word  naturalism  is  now 
preferred. 

Naturalism  and  idealism  are  the  two  main  currents  that 
characterize  the  stream  of  human  thinking.  In  order  to  get 
a  true  insight  into  the  causes  for  divergence  of  these  two 
philosophies,  we  shall  have  to  ignore  much  of  the  complex- 
ity and  richness  of  the  whole  from  which  the  two  branches 
arise. 

The    differences    between    naturalism    and    idealism    are 
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deeper  than  a  point  of  view.  These  two  are  as  basic  as  the 
positive  and  negative  charges  of  electricity  in  modern  phys- 
ics. They  are  the  two  poles  of  belief  in  their  appeal  to  our 
reason.  To  one  or  the  other  each  beginning  philosopher  is 
drawn.  But  we  need  to  try  to  understand  both. 

Time  has  not  softened  the  opposition  of  thought  which 
was  recognized  2500  years  ago.  It  remains  because  the  funda- 
mental issue  is  not  wholly  a  choice  between  the  implications 
of  these  philosophies  as  embodied  in  the  universe  and  in 
our  human  experience.  A  material  universe  is  of  necessity 
mechanical,  mindless,  purposeless  and  non-moral.  Idealists, 
believing  in  all  reality  as  mental,  view  their  world  as  living, 
minded,  purposive,  and  having  a  moral  structure  to  conserve 
the  values  held  by  human  minds.  They  feel  themselves  as 
part  of  the  same  cosmic  order  as  the  universe,  related  to  the 
creative  world-spirit  with  a  chance  of  outgrowing  their  weak- 
nesses and  limitations. 

Naturalists  believe  that  from  birth  to  death,  nature,  how- 
ever vast  or  minute,  is  all  we  can  know — the  basis  of  all  our 
experience.  Nature  includes  the  farthest  reaches  of  the  stars 
and  the  sub-atomic  structure  of  the  smallest  microbe;  it  in- 
cludes man  and  all  his  works,  his  wars  as  well  as  his  sym- 
phonies. It  is  a  nature  of  law  and  order,  with  a  continuity 
among  all  phenomena — a  cosmos  and  not  a  chaos,  discovered 
through  mind,  a  region  of  knowable  regularity  which  we  can 
depend  on  and  which  tlie  work  of  science  reveals,  pushing 
the  boundaries  of  knowledge  farther  and  farther  back  at  the 
expense  of  ignorance.  Nature  is  productive.  It  has  produced 
life  from  the  non-living,  the  sentient  from  the  non-sentient, 
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the  reasoning  from  the  non-reasoning.  Through  this  long 
process  which  we  have  come  to  look  upon  as  an  ascent,  a 
struggle  toward  more  complicated  forms,  it  has  produced 
ourselves. 

Naturalists  do  not  need  to  ask  what  causes  nature.  It  is 
the  sum  total  of  all  causes,  each  one  of  its  phases  leading  to 
the  next  phase.  What  exists  now  is  competely  explained  by 
what  has  been.  Naturalism  admits  no  other  cause,  no  creator, 
no  first  cause,  no  final  cause,  no  cause  for  causation.  Thomas 
Huxley  said  long  ago,  "The  admission  of  the  occurrence  of 
any  event  which  was  not  the  logical  consequence  of  immedi- 
ately antecedent  events  would  be  an  act  of  self-surrender  on 
the  part  of  science." 

Naturalism  contends  that,  as  far  as  experience  teaches  us, 
the  world-order  is  a  mechanical  order,  mindless,  purposeless 
and  therefore  non-moral.  In  an  always  indifferent  and  some- 
times most  difficult  environment,  there  is  only  such  goodness 
and  value  as  man  himself  can  make. 

Naturalists  accept  man  as  one  of  many  animal  species.  The 
possession  of  mind  and  consciousness  do  not  remove  him  from 
this  orbit  of  origin.  They  regard  mind  as  a  tool  in  the  strug- 
gle for  survival.  The  intelligence  which  mind  furnishes  repre- 
sents more  power,  more  scope  of  action  for  its  possessor,  but 
it  may  be  used  for  evil  as  well  as  good.  They  regard  the  nat- 
ural order  as  continuous,  with  man  representing  no  break 
in  its  continuity. 

To  naturalists,  human  nature,  despite  its  mental  unique- 
ness, is  no  evidence  of  divine  nature.  A  supernatural  element 
has  no  basis  in  the  experience  of  naturalists  and  therefore 
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should  not  be  accepted  as  fact.  The  mystics  who  claim  the 
experience  of  divine  presence  and  of  divine  revelation  are 
considered  martyrs  of  self-deception. 

Naturalism  relies  for  its  conclusions  on  such  methods  of 
responsible  inquiry  as  are  familiar  in  scientific  investigation. 
Its  inferences  must  arise  from  fact  and  from  experience  and 
must  be  checked  by  proof.  It  believes  that  such  methods  are 
applicable  to  the  human  concerns  of  religion,  art  and  mor- 
als; that  things  and  events,  however  spiritual,  purposeful  and 
rational,  are  "conditioned  in  their  existence  and  occurrence 
by  causal  factors  within  one  all-encompassing  system  of  na- 
ture." 

There  are  in  naturalism,  as  in  any  type  of  philosophy, 
variations  in  details  of  belief  and  in  weight  of  emphasis.  In 
any  brief  summary  we  must  allow  for  these.  Whatever  the 
variations,  the  basic  ideas  remain  the  same. 

Naturalism  implies  determinism.  There  can  be  no  free- 
dom of  the  will  in  nature.  Your  acts  are  determined  by  the 
causal  processes  which  flow  into  you  and  out  from  you.  Your 
behavior  is  part  of  the  machinery  of  nature  and  is  decided 
for  you,  as  is  that  of  stars  and  atoms,  and  is  governed  by  the 
same  laws  that  govern  them.  We  probably  all  have  a  com- 
mon-sense belief  that  we  can  do  as  we  choose.  If  that  is  free- 
dom, we  are  doubtless  free.  But  as  Herbert  Spencer  reminds 
us: 

You  always  do  as  you  please;  you  cannot  do  anything 
else.  That  is  where  nature  has  you;  what  you  please  to  do 
is  what  nature  has  caused  you  to  please.  You  can  do  as 
you  please  but  you  cannot  please  as  you  please. 
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Your  apparent  choice  is  the  medium  whereby  nature  works 
her  will  in  you.  Nature's  determinism  is  as  final  as  the  pre- 
destination of  Calvinistic  theology  with  a  mechanism  as  rigid 
as  foreordination.  If  your  choices  are  the  results  of  natural 
law  including  heredity,  hormones,  and  habit,  you  are  not 
morally  responsible.  Is  there,  then,  any  conscience?  any  duty? 
any  sense  of  obligation,  any  concern  to  decrease  the  evils  of 
this  world  and  increase  good? 

Naturalism  in  its  belief  about  moral  responsibility  does 
not  leave  life  without  standards  of  ethics.  The  motives 
change;  there  is  no  anger  of  God  to  fear,  no  future  punish- 
ment to  face.  Death,  it  claims,  is  man's  end  and  that  of  all 
other  creatures.  But  one's  happiness  still  seems  to  depend 
upon  the  well-being  of  others  as  well  as  one's  self;  and  the 
way  of  happiness  seems  to  be  that  of  Spencer's  "greatest  good 
to  the  greatest  number."  Unrestrained  selfishness  and  sensu- 
ality can  make  a  hell  of  any  life  here  and  now.  The  wrath 
of  society  may  be  harder  to  bear  than  the  thought  of  a  future 
wrath  of  indefinite  quality.  Naturalists  acknowledge  the  in- 
trinsic value  of  morality  as  a  basis  for  a  universally  accepted 
rational  morality.  There  is  in  nature's  human  mind  a  rec- 
ognition, however  unformulated  and  untaught,  that  self-re- 
straint and  decency  are  in  line  with  one's  own  growth  and 
satisfaction.  For  naturalism,  evolution  is  still  considered  an 
ascent — a  trend  toward  higher  forms — with  its  chief  field  at 
present  the  character  of  human  beings. 

Naturalistic  psychology  explains  religion  as  a  natural  and 
(for  a  time)  useful  human  mistake.  The  spiritualistic  view 
of  the  world,  common  to  most  of  the  great  religions,  recog- 
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nizes  the  existence  of  divine  beings  of  greater  power  and 
worth  than  human  beings  who  rule  an  unseen  world  which 
is  somehow  veiled  from  our  senses  and  yet  is  in  communi- 
cation with  the  world  of  nature  and  within  its  easy  reach  if 
one  knows  the  path.  These  powers  or  agencies,  which  we  dis- 
tinguish as  divine,  know  and  care  about  us,  may  intercede 
for  us,  guide  and  protect  us.  We  are  not  so  sure  of  our  re- 
lation to  them,  but  we  are  taught  to  respond  to  these  pow- 
ers with  a  certain  homage  of  obedience  and  worship.  We 
recognize  certain  ways  of  living  which  are  in  harmony  with 
these  divine  powers  and  certain  other  ways  which  are  not. 
These  can  be  known.  This  world  of  nature  may  not  last;  the 
other  world  is  eternal.  Our  bodies  die,  but  our  souls  at  death 
— the  harmonious  ones — pass  into  this  other  world. 

Such  beliefs,  says  naturalistic  psychology,  offered  encour- 
agement to  the  hard  pressed  lives  of  earlier  man.  The  great 
task  for  man's  mind,  if  he  was  to  be  strikingly  different  from 
other  animals,  was  to  be  able  to  look  ahead  to  a  future,  to 
be  interested  in  it,  and  to  plan  for  it.  He  had  dreams;  per- 
haps his  creative  imagination  was  his  most  distinctive  faculty. 
He  might  live  these  dreams  in  that  other  world  and  round 
out  his  hopes,  overcome  his  obstacles,  and  work  out  his  re- 
ward with  the  supposed  help  of  divine  power.  Religion  held 
him  in  devotion  to  an  ideal  through  the  many  difficulties 
that  attended  all  primitive  living.  It  created  an  emotional 
background  of  enthusiasm  (an  inner  god),  guiding  the  feel- 
ings into  orderly  channels  which  bound  a  community  to- 
gether in  fellowship  and  in  the  respect  for  leadership. 

Naturalism  expects  a  man  to  discard  his  dreams  when  he 
judges  them  as  such.  It  does  not  destroy  all  that  man  has 
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treasured  under  the  term  religion.  It  substitutes,  in  place  of 
a  supernatural  being  for  whom  naturalism  finds  no  proof,  a 
more  limited  being.  Humanity,  whom  we  have  with  us  al- 
ways and  whom  we  can  loyally  serve.  The  idea  of  God  seems 
to  the  mind  schooled  in  naturalism  to  be  a  passing  form  of 
a  permanently  necessary  devotion  to  ideal  social  needs;  and 
the  wish  for  immortality  seems  to  be  the  longing  to  finish 
out  the  unfulfilled  hopes  and  dreams  of  this  life — another 
chance  for  nearing  satisfaction  and  perfection.  To  under- 
stand the  psychology  of  our  beliefs  is  to  free  ourselves  from 
them.  So  to  naturalists  religion,  while  not  disproved  as  a 
human  need,  is  considered  unscientific,  outmoded  and  out- 
grown, notwithstanding  its  former  usefulness  and  our  deep 
intuitions. 

Man  is  the  most  interesting  fact  in  nature,  but  not  many 
of  us  can  deify  him.  We  often  find  his  wayward  heart  disap- 
pointing. You  may  be  able  to  regard  him  as  part  of  nature's 
mechanism,  but  a  knowing  mechanism  is  a  paradox.  What 
his  knowledge  is,  why  he  believes  it,  how  he  gets  it,  what  it 
signifies,  what  it  implies,  its  relation  to  truth,  are  problems 
yet  to  be  solved. 

At  heart  naturalism  may  have  a  piety  all  its  own.  Its  dei- 
fication of  nature  has  contributed  to  the  modern  religious 
belief  that  whatever  God  is.  He  is  near  to  each  of  us,  around 
and  about  and  within  us — not  a  distant,  divine  ruler.  This 
has  forwarded  the  belief  that  if  spirit  in  which  we  live  and 
move  and  have  our  being  is  something  poured  out  on  earth, 
the  simplest  facts  must  contain  it  and  account  for  the  em- 
bodiment of  the  world  spirit  in  the  facts  of  sense.  But  nat- 
uralists feel  they  can  know  nothing  about  God,  and  do  not 
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need  Him.  Nature  has  its  own  sublime  dignity.  However 
indifferent  nature  is,  it  deals  impartial  justice.  It  is  absurd 
to  pray  to  it,  but  you  may  question  it  endlessly.  It  hides  no 
secrets,  heeds  no  charms  nor  incantations,  feels  no  irrever- 
ence. The  weak  may  be  crushed,  the  knowing  rewarded,  but 
under  the  working  of  nature's  laws,  disbelief  is  not  punished; 
it  may  lead  to  learning.  You  escape  doubt  by  use  of  reason 
and  experience. 

The  negation  of  other-world  realities  means  that  natu- 
ralism rejects  not  only  the  religious  ideas  of  God,  soul,  im- 
mortality, miracles,  but  also  admits  no  freedom  of  the  will, 
no  moral  responsibility,  no  providence,  no  room  for  guid- 
ance nor  control  other  than  that  bound  up  in  the  nature  of 
things  themselves.  There  can  be  no  intervention,  no  creative 
influxes;  our  metaphysical  horizon  contracts;  our  problems 
grow  simple.  The  idea  that  physical  events  could  be  imme- 
diately ordered  by  the  hand  of  God  in  relation  to  human 
interest,  naturalism  dismisses  as  a  dream.  To  naturalism  the 
laws  of  nature  are  the  only  omnipotence;  their  observed  uni- 
formities, the  only  causal  agents.  Fields  of  knowledge  not  yet 
explained  by  natural  law  will  eventually  be  brought  within 
our  understanding  as  have  been  causal  psychology,  release  of 
atomic  energy,  electronics,  weathers  and  (some  think)  dreams. 

Naturalism  does  not  consider  conscious  reason  as  an  origi- 
nal and  permanent  fact  of  the  world.  Human  mentality  is 
transitory,  a  feature  evolved  out  of  lower  organisms,  and 
ultimately  out  of  physical  things  which  may  be  considered 
wholly  inanimate.  Why  should  reason  not  flicker  out  into 
the  inanimate  whence  it  came?  The  enduring  realities  of  our 
universe  do  not  think  nor  plan.  "Mind,  having  evolved  as  a 
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food-seeking  device,  is  not  more  to  be  trusted  as  a  truth-find- 
ing implement  than  a  snout  of  a  pig."  There  is  no  purpose 
nor  reason  for  the  world  as  a  whole. 

Naturalists  repossess  the  domain  of  the  human  spirit  for 
those  philosophies  which  recognize  the  natural  sources  of 
spirituality.  They  respect  ideals  no  less  because  their  origins 
and  conditions  are  in  the  realm  of  natural  existence,  which 
includes  human  nature  itself.  Naturalists  see  nothing  more 
unnatural  about  man's  purposes,  values,  and  ideals  than 
about  the  seasons  and  the  stars. 

Whatever  we  may  think  of  these  negations  held  by  nat- 
uralism, experience  inclines  each  of  us  strongly  toward  this 
type  of  philosophy.  Nature  is  always  asserting  her  rights  to 
be  considered  as  reality.  Our  daily  interests  and  pursuits  are 
our  realities.  Yours  are  not  the  same  as  mine,  but  I  honor 
yours  as  being  as  real  as  mine,  which  may  be  a  microscope 
and  all  it  reveals,  or  thought  expressed  in  words  on  a  printed 
page.  For  all  of  us  there  are  the  activities  connected  with 
food  and  drink,  clothes  and  shelter,  work  and  play.  Gandhi 
may  have  sustained  a  fast  for  many  days,  but  to  most  of  us, 
a  few  extra  hours  without  food  reveals  a  humbling  depend- 
ence of  our  minds  and  dispositions  upon  that  common  need. 
We  can  decrease  our  hours  of  sleep,  but  not  omit  them.  We 
can  increase  our  hours  of  work  but  can  not  continue  them 
uninterrupted.  We  can  prolong  our  lives  but  not  escape 
death.  Death  ends  our  communication  with  personality.  Can 
we  find  any  tangible  proof  that  the  human  spirit  escapes  the 
fate  of  the  body?  The  mind  has  developed  with  the  body; 
both  have  shown  how  easily  they  are  affected  by  changes  in 
food,  fatigue,  temperatures,  altitudes,  conditions  of  health 
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or  depression.  I£  the  powerful  forces  of  fire,  flood  and  pesti- 
lence are  kept  from  bringing  injury  to  human  life,  it  is  be- 
cause some  human  will  has  intervened,  built  dams  or  levees, 
erected  watch  towers,  safeguarded  water  supplies  or  other- 
wise used  one  natural  law  to  control  another  natural  law. 
There  are  no  other  powers  to  act  in  our  behalf. 

The  two  groups  of  phenomena  which  have  given  the  great- 
est difficulties  to  explanation  by  naturalism  are  life  and 
mind.  These  stand  out  from  the  general  principle  of  nature 
that  like  comes  from  like.  The  point  at  which  life  must  have 
come  from  inanimate  matter  has  to  be  described  as  that  time 
when  protoplasm  reached  a  certain  stage  of  complexity.  But 
protoplasm  as  we  know  it  comes  only  from  pre-existing  pro- 
toplasm. It  has  never  yet  been  produced  synthetically  in  a 
laboratory.  It  is  dead  before  we  can  analyze  it  into  its  con- 
stituents, and  when  we  bring  the  combined  chemicals  to- 
gether nothing  we  can  yet  do  organizes  them  into  living  cells. 
The  problems  involved  may  some  day  be  resolved,  but  as  yet 
they  seem  insoluble.  The  point  at  which  the  sentient  must 
have  arisen  from  the  non-sentient  is  equally  difficult  to  ex- 
plain; matter  energy  does  not  behave  that  way;  facts  are  not 
conscious  of  facts;  man's  mind  is. 

The  constancy  and  continuity  of  the  living  individual's 
self  amid  a  changing  stream  of  incoming  and  outgoing  sub- 
stances, we  have  described  elsewhere.  "It  is  the  same  individ- 
ual always  without  having  in  it  the  same  stuff."  Its  life  is 
what  Spencer  describes  as  "continuous  adjustment  of  internal 
relations  to  external  relations."  However  complicated  its 
make-up,  it  acts  as  a  whole,  and  acts  as  if  it  were  trying  to 
preserve  its  existence.  It  shows  an  astonishing  resistance  to 
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disintegrating  influences  which  it  loses  after  death.  These 
characteristics  and  activities  of  the  living  organism  are  ob- 
servable, but  the  chief  characteristic  of  mind — feeling — is  an 
invisible  quality.  We  know  it  in  ourselves.  We  cannot  ob- 
serve it  in  others  but  must  infer  it  in  them  from  action  or 
other  forms  of  behavior  and  expression. 

At  this  point,  the  theory  of  evolution  brings  us  aid  in 
rounding  out  the  view  of  naturalism  by  its  explanation  of 
the  origin  of  life  and  mind.  Darwin's  work  touched  this 
problem  only  indirectly.  He  took  life  as  he  found  it,  assum- 
ing that  it  came  always  from  previous  life,  not  attempting 
to  go  back  to  its  origin.  He  convinced  thinkers  of  the  truth 
of  evolution  because  he  broke  down  the  lines  between  species 
and  believed  that  this  proved  the  relationship  between  all 
forms  and  the  progression  of  higher  forms  from  simpler  ones. 
How  life  first  appeared  on  a  planet  which  earlier  had  been 
unfit  for  life  as  we  know  it  and  how  mind  entered  on  the 
scene  were  problems  which  a  generalized  theory  of  evolution 
first  formulated.  Spencer  thought  the  gap  between  the  non- 
living and  the  living  could  be  bridged  by  biologists  working 
with  chemists.  In  the  more  than  a  century  since  that  time, 
great  progress  has  been  made  in  understanding  the  physiol- 
ogy of  living  creatures  and  the  marvelous  self-balance  of  the 
special  processes  that  sustain  them,  but  no  life  has  been  pro- 
duced by  synthesis.  Organic  pioducts,  even  peptides  and  urea 
are  made,  but  no  living  protoplasm.  Living  tissues  grow  and 
live  continuously  in  nutrient  fluids,  but  no  bit  of  such  tissue 
has  been  organized  artificially;  no  self-directing,  self-main- 
taining, self-preserving  organism  has  been  produced  except 
from  a  pre-existent  organism. 
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The  many  changes,  since  Darwin  and  Spencer  wrote  their 
views  of  the  manner  in  which  evolution  takes  place,  lead  us 
to  ask  again  if  mind  may  not  have  entered  during  one  of  the 
abrupt  steps  known  as  mutations.  When  the  gases  oxygen 
and  hydrogen  are  combined  in  a  certain  way  in  certain  pro- 
portions, the  water  which  results  presents  these  seemingly 
new  and  unpredictable  qualities — fluidity,  visibility,  reaction 
to  temperatures,  floating  when  frozen.  It  may  be  that  life 
and  mind  have  resulted  from  such  a  combination  of  propor- 
tions of  physical  elements  and  "have  emerged."  The  term  is 
descriptive  rather  than  explanatory.  This  picture  of  evolu- 
tion as  a  series  of  steps  in  which  the  living,  the  conscious, 
the  reasoning  may  have  come  from  inanimate  nature  would 
perhaps  have  lessened  the  puzzles  with  which  Spencer  strug- 
gled, but  it  has  not  solved  them.  As  we  learn  more,  other 
puzzles  arise. 

The  question  of  the  evolution  of  mind  is  to  be  solved 
partly  by  knowing  what  mind  is  as  we  now  find  it.  Can  nat- 
uralism give  such  an  account  of  human  nature  as  it  is,  that 
it  will  be  easier  to  understand  how  it  came  to  be?  The  sci- 
entific account  of  human  nature  is  psychology.  It  must  be 
measured  by  our  judgments  of  mind  and  its  place  in  the 
world.  It  must  help  us  in  these  judgments.  It  is  said  that 
psychology  must  be  the  chief  battleground  between  natural- 
ism and  other  views  of  the  world. 

Psychology  has  for  nearly  a  century  been  considered  chiefly 
from  the  point  of  view  of  physiology.  That  is,  mind  has  been 
considered  a  function  of  the  brain,  and,  with  the  rest  of  the 
body,  subject  to  cause  and  effect  as  a  part  of  physical  nature. 
The  "reflex  arc"  made  the  active  mind  seem  a  phenomenon 
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of  Stimulus  and  response.  Instincts  were  understood  as  more 
complicated  sequences  of  behavior  into  whose  make-up  a 
number  of  reflex  arcs  might  enter.  These  instincts,  adjusted 
and  changed  by  experience,  constituted  our  habits  and 
thereby  the  character  of  the  adult  individual.  However,  you 
may  well  ask  how  this  simple  scheme  accounts  for  memory, 
planning,  reasoning,  creative  processes. 

If  we  can  learn  of  the  mind  through  behavior  which  we 
can  observe  and  measure,  is  it  not  reasonable  to  assume  that 
the  acting  organism  with  its  marvelously  sensitive  nervous 
mechanism  is,  for  scientific  purposes,  equivalent  to  the  mind 
itself?  This  is  the  position  of  behaviorism,  the  extreme  de- 
velopment of  naturalistic  psychology.  The  question  for  us, 
however,  is  not  whether  psychology  has  thrown  a  great  flood 
of  light  upon  human  nature.  The  question  is  simply  whether 
the  sort  of  psychology  which  investigates  the  mind  solely  as 
an  object  in  nature,  subject  to  laws  of  cause  and  effect,  can 
tell  the  whole  truth  about  the  mind  because  of  consciousness. 
Remembering  that  the  mind  is  something  of  which  each 
man  has  a  specimen  close  at  hand,  do  you  accept  this  equa- 
tion of  your  mentality  with  the  mechanisms  of  your  behav- 
ior? Also  can  you  accept  yourself  as  wholly  a  creature  of 
cause  and  effect? 

The  revolution  in  physics  has  certainly  made  naturalism 
less  plausible  and  less  self-confident.  But  we  do  not  need  to 
judge  the  sufficiency  of  naturalism  from  the  highly  technical 
ground  of  theoretical  physics.  We  find  it  lacking  in  its  ex- 
planation of  qualities.  Democritus  of  the  Greek  world,  an 
early  naturalist,  said,  "Only  in  opinion  consists  sweetness, 
bitterness,  warmth,  cold,  color;  in  truth  there  is  nothing  but 
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the  atoms  and  empty  space."  At  an  electrical  exhibit  we  have 
seen  sound  and  heard  light.  As  science  replaces  our  simple 
observations  by  its  discoveries,  we  know  that  color  is  the 
result  of  certain  vibration  rates  on  our  sense  organs.  Vibra- 
tion does  not  explain  color  in  the  sense  that  color  is  derived 
from  vibration,  but  differences  in  vibration  rate  may  explain 
differences  in  color.  The  physical  fact  does  not  produce  the 
mental  fact,  but  changes  in  the  one  correspond  with  changes 
in  the  other.  The  quality  of  color  is  there,  and,  if  it  is 
omitted  from  the  idea  of  nature,  can  it  really  be  explained? 
Naturalism  replies  that  quality  is  the  effect  of  a  certain  vi- 
bratory disturbance  upon  the  sense  organs,  nerves,  and  brain 
of  the  observer.  If  the  sense  organs,  nerves,  and  brain  are 
themselves  physical  objects,  they  are  composed  of  the  same 
kinds  of  materials  as  other  physical  objects.  If  there  is  no 
color  in  the  object  that  causes  the  vibration,  neither  is  there 
any  color  in  the  eye  or  brain,  and  so  it  is  with  sounds,  smells, 
textures,  and  other  sensory  experiences.  Then  what  is  their 
source?  Yet  they  exist  for  all  of  us.  Naturalism  seems  to  ex- 
clude them  as  a  subjective  extra  which  "nature  could  very 
well  get  along  without." 

If  the  brain  contains  no  quality,  the  brain  is  certainly  not 
the  mind.  If  a  motion  in  the  brain  accompanies  the  thinking 
process,  it  is  evident  that  the  motion  must  be  one  thing  and 
the  thought  quite  a  different  thing.  If  this  is  true,  brain  and 
mind  cannot  be  considered  as  equivalent  as  they  sometimes 
are.  Naturalism,  however,  holds  with  Hobbes  that  a  sensa- 
tion is  nothing  but  a  form  of  motion,  and  a  thought  nothing 
but  a  chain  of  dying  sensations,  hence  a  sequence  of  motions. 
When  two  objects  are  identical,  you  can  substitute  one  for 
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the  Other  invariably  in  all  statements.  Try  to  substitute  the 
mental  experience,  "I  am  terrified,"  for  the  physical  experi- 
ence, "There  is  in  my  nervous  system  and  viscera  a  physico- 
chemical  disturbance  of  a  violent  pattern,  paralyzing  my 
muscles  and  erecting  my  hairs."  Descartes  showed  clear  in- 
sight when  he  reiterated,  "The  essence  of  the  mind  is  think- 
ing, and  thinking  is  not  an  event  in  space."  A  microscopic 
inspection  of  a  brain  process,  were  it  possible,  would,  how- 
ever perfect,  simply  fail  to  discover  any  suggestion  of  what 
we  mean  by  thought  or  feeling.  If  everywhere  else  in  the 
world  motion  produces  motion  and  nothing  else,  how  is  it 
possible  that  here  in  the  brain  motion  produces  sensation 
and  thought?  Does  naturalism  really  explain  mind,  or  does 
it  avoid  the  issue  excluding  mind  as  it  excluded  sensory 
experiences? 

If  you  apply  the  psychology  of  naturalism  to  your  beliefs, 
they  must  be  always  the  effect  of  some  preceding  cause. 
Change  the  cause  and  you  change  the  belief.  Our  philosophy 
would  depend  upon  the  causes  that  act  upon  us:  the  indi- 
gestions more  than  the  convictions,  since  consciousness  and 
its  by-products  are  to  naturalism  less  effective  (if  at  all)  than 
so-called  physical  causes;  the  changes  in  the  chemistry  of  the 
blood  more  than  conscious  reason,  since  the  sensitiveness  to 
such  changes  is  more  to  be  counted  on  than  are  the  processes 
of  reasoning.  If  our  beliefs  are  the  results  of  such  causes, 
what  is  to  guarantee  their  truth,  their  reliability  as  guides, 
even  in  the  acceptance  of  naturalism?  But  does  truth  in  be- 
liefs vary  under  different  conditions?  Do  our  reasons  for 
these  beliefs  hold  through  prosperity  and  adversity,  through 
sickness  and  through  health? 
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Naturalism  does  not  account  for  this  constancy  in  our  be- 
liefs, for  our  minds  as  knowers  of  truth.  Do  you  think  of 
your  mind  as  obstinate,  as  clinging  with  blind  tenacity  to 
beliefs  once  they  are  accepted?  Have  you  not  been  known 
to  change  some  of  your  basic  beliefs,  without  change  in  cli- 
mate or  health  or  other  recognizable  external  or  internal 
conditions?  These  changes  were  probably  wholly  based  on 
conviction,  from  new  evidence  brought  by  science  or  philos- 
ophy or  by  discussion  with  others  or  through  human  experi- 
ence; i.e.,  through  reasons.  But  naturalism  does  not  count 
reasons  as  a  link  in  the  chain  of  cause  and  effect.  If  we  are 
so  wholly  causal  beings,  why  should  we  feel  pride  in  being 
considered  rational  beings,  even  sometimes  at  an  early  age? 
Why  should  we  feel  so  frustrated  when  decisions  are  taken 
away  from  us  by  bossy  persons,  when  we  are  managed  or 
imprisoned  as  "conscientious  objectors"?  Do  such  experiences 
also  not  suggest  that  there  is  something  wrong  with  the  as- 
sumptions of  causal  psychology?  that  human  beings  are  some- 
thing more  than  results  of  cause  and  effect? 

There  are  many  features  of  our  world  which  naturalism 
does  not  try  to  explain;  it  considers  them  beyond  explana- 
tion to  be  taken  as  given  facts,  not  alone  by  naturalism,  but 
by  any  philosophy,  any  view  of  the  world.  The  constituents 
of  the  world,  their  quantity  and  proportion  and  their  ar- 
rangement, naturalism  accepts  as  given  facts.  They  are  here 
as  we  find  them.  We  make  changes  in  their  arrangement; 
these  we  can  explain,  but  naturalism  does  not  try  to  explain 
their  presence.  Leaving  these  things  unexplained  may  cast 
doubts  on  the  naturalistic  philosophy,  but  can  other  philoso- 
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phies  do  any  better?  (Are  they  able  to  open  doors  showing 
that  there  is  purpose  in  the  universe?)  We  shall  see. 

In  a  way  the  change  brought  to  our  thought  by  the  twen- 
tieth century,  with  its  profound  revolution  in  our  conception 
of  the  ultimate  facts  of  physics,  makes  no  difference  to  nat- 
uralism. It  is  not  committed  to  any  particular  physical  doc- 
trine but  only  to  an  unquestioning  acceptance  of  the  physi- 
cal universe,  whatever  its  ultimate  make-up,  as  an  outline 
of  nature.  Twentieth  century  naturalism  is  more  complex, 
more  varied,  less  typical,  less  confident.  (It  frequently  ap- 
pears under  the  guise  of  a  highly  technical  type  of  philoso- 
phy called  "realism"  which  we  shall  not  here  consider.)  Re- 
cent writers  disclose  the  feeling  of  a  living  quality  in  nature 
which  indicates  that  naturalism  may  be  silently  turning  into 
something  else. 

Physical  science  has  been  finding  that  it  must  use  meta- 
physics in  exploring  relationships  of  ultimate  ideas.  This  has 
shown  the  apparent  clarity  of  naturalism  as  an  illusory  ad- 
vantage. When  we  explain  the  world  in  terms  of  physical 
elements,  we  are  no  longer  explaining  the  unknown  by  the 
known,  but  the  known  by  the  unfamiliar  and  unpicturable, 
perhaps  even  the  unthinkable.  Naturalism  can  no  longer  find 
support  in  the  former  human  tendency  to  accept  the  solid 
as  the  real. 
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Dualism 


Before  considering  Idealism  as  the  second  great  stream  of 
divergent  belief  about  reality,  we  may  well  ask,  "Is  there  no 
middle  course,  no  compromise  view  which  regards  both  mat- 
ter and  mind  as  equally  real?"  We  still  hear  man  described 
as  having  body  and  mind,  flesh  and  spirit,  or  again,  as  having 
a  three-fold  nature — body,  mind  and  spirit. 

Naturalism  has  presented  a  strong  case  to  prove  that  na- 
ture is  all  of  reality.  Certain  purposive  and  creative  activities 
of  human  minds  lead  us  to  question  this  verdict  of  natural- 
ism and  to  extend  our  inquiry  to  other  types  of  philosophy. 

Dualism  is  such  a  type.  It  recognizes  in  the  world  two 
contrasting  realities:  matter  and  mind,  forever  distinct  and 
irreducible,  the  material  and  the  mental.  Ever  since  Plato 
conceived  of  the  world  as  divided  into  material  substances 
(which  are  defective  and  transitory)  and  immaterial  ideas 
(which  are  real  and  eternal),  there  have  been  dualists.  Plato's 
dualism  puts  the  "ideal  over  against  the  material,  the  uni- 
versal over  against  the  particular,  the  perfect  over  against  the 
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imperfect,  the  absolute  over  against  the  relative;  and  the  as- 
piring spirit  must  strain  toward  the  immaterial  Good  against 
the  leashes  o£  the  body." 

Some  of  our  greatest  philosophers  have  been  dualists. 
Their  best  efforts  to  understand  things  rationally  brought 
them  to  an  acceptance  of  this  pair  of  contrasting  realities, 
mind  and  matter.  Dualism  recurs  in  the  history  of  thought 
Mrhen  some  philosopher  grasps  the  uniqueness  of  mind  and 
its  qualities  and  reaffirms  its  reality.  Descartes  early  felt  that 
he  must  separate  his  thinking  self  of  which  he  felt  so  un- 
doubtingly  sure  as  a  "res  cogitans"  from  the  physical  world 
"res  extensa."  Kant,  with  his  keen  perception  of  the  unique 
quality  of  mind,  regarded  Descartes'  "field  of  extension"  as 
a  property  or  function  of  the  mind  itself,  but  he  also  believed 
that  there  was  an  "unknowable  reality  outside  the  mind  at 
whose  incentive  the  materials  of  sensation  appear  to  us." 

More  modern  dualists  like  Sir  William  Hamilton  infer 
from  the  fact  that  the  phenomena  of  experience  are  of  two 
sorts — physical  and  mental — that  there  must  be  two  kinds 
of  substances  which  underlie  these  phenomena.  Other  dual- 
ists consider  the  search  for  substances  behind  phenomena  to 
be  futile,  and  hold  that  two  kinds  of  reality  are  revealed 
through  immediate  experience.  The  fact  that  the  evolution 
of  mind  and  body  has  to  be  considered  as  if  these  were  inde- 
pendent entities  appears  to  the  dualist  to  strengthen  the  case 
for  dualism.  But  this  may  be  based  on  the  limitations  of  our 
minds  rather  than  upon  the  reality  of  this  independence. 

McDougall's  Body  and  Mind  is  an  extended  argument  for 
dualism  and  against  a  monism  of  any  sort.  He  bases  his 
argument  against  materialistic  monism  and  in  favor  of  the 


THE    UNIVEkSE    AND    YOU 

efficiency  o£  mind  as  a  factor  in  life  and  thus  as  a  primary 
reality,  upon  the  unity  of  consciousness,  upon  the  fact  that 
meanings  have  no  physical  analogues,  upon  memory  which 
he  thinks  inexplicable  on  mechanical  grounds,  upon  psy- 
chical research,  telepathy,  and  upon  animal  and  human 
behavior. 

Though  dualisms  through  the  ages  have  divided  the  world 
in  different  places  in  deciding  its  realities,  all  have  held  to 
the  existence  and  independence  of  some  mental  or  spiritual 
reality.  Those  who  group  the  world's  great  thinkers  into  dis- 
rupters of  thought  and  into  the  smoothers  and  settlers  of 
thought  find  that  the  disturbers  are  often  dualists.  Plato, 
Descartes,  and  Kant  were  all  disturbers  of  great  force.  Each 
stimulated  unprecedented  consideration  of  these  problems 
which  we  find  still  persisting.  Bergson  is  another  disturber 
whose  mind  seized  upon  the  uniqueness  of  life  as  contrasted 
with  the  mechanisms  of  the  energy-systems  of  a  satisfied  nat- 
uralism. In  doing  this,  he  credited  life  with  all  the  attributes 
of  mind,  but  he  expressed  a  new  understanding  of  the  quali- 
ties of  life.  He  believed  that  men  could  feel  the  central  pulse 
of  the  life  of  the  world  in  its  unity  by  direct  perception,  by 
intuition.  This  central  pulse,  elan  vital,  was  his  reality.  His 
stimulating  thought  and  belief  in  intuition  emancipated 
many  thinkers  from  the  shackles  of  naturalism.  He  gave  us 
a  new  grasp  of  the  creativity  of  evolution  instead  of  the 
strongly  intrenched  doctrine  of  mechanical  evolution.  In  his 
Creative  Evolution  Bergson  claims  that  life  is  in  its  own  na- 
ture creative  and  that  evolution  may  be  considered  a  result 
of  an  experimental  vital  impulse. 

The  relation  of  mind  and  body  is  the  most  vital  problem 
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of  dualism.  After  establishing  the  two  realities  of  mind  and 
body,  our  chief  concern  is  the  relation  of  these  two.  How  is 
a  union  of  these  dual  aspects  of  man's  intricate  nature  pos- 
sible if  mind  and  body  are  independent  and  distinct  entities? 
Does  the  partnership  begin  before  birth?  Can  the  mind  be 
sure  of  finding  a  brain  and  nervous  system  fitted  to  its  future 
range  of  expressiveness  however  extensive  that  may  be?  How 
does  this  union  work?  Does  the  development  of  the  individ- 
ual recapitulate  the  evolution  of  the  race  in  establishing  the 
mind-body  partnership?  The  new  individual  is  a  bud,  stem- 
ming off  from  a  matter-energy  system  which  has  without 
intermission  been  stemming  off  buds  of  its  pattern  for  more 
than  20  million  years.  The  continuum  is  seemingly  a  material 
one  and  therefore  traceable.  But  what  about  the  mental 
components  of  these  individual  buds?  These,  being  inacces- 
sible to  sense,  are  difficult  to  trace  as  continuous.  Does  the 
psyche  lapse  at  the  beginning  of  each  generation,  to  be  syn- 
thesized by  responses  later,  or  does  it  lie  dormant  as  in  a 
seed,  awaiting  the  right  conditions  for  its  development,  estab- 
lishing itself  after  birth  as  user  of  the  implement  of  the 
physical  organization  already  so  perfected?  Or  may  it  perhaps 
be  a  reality  from  the  beginning,  but  not  recognized  by  us 
because  it  is  beyond  reach  of  the  senses?  No  one  tells  us  when 
a  demonstrable  mental  factor  first  makes  its  appearance  in 
the  organization  we  call  the  human  being.  Sense  organs  such 
as  the  eye  and  ear  develop  before  birth  to  a  degree  of  per- 
fection almost  unbelievable,  considering  the  fact  that  they 
attain  this  complicated  and  delicate  structure  in  the  complete 
absence  of  the  light  and  air  in  which  they  must  later  do  their 
work  and  without  the  stimuli  to  which  they  are  to  respond.  Is 
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a  mind  also  fitting  its  growth  for  this  cooperation  with  the 
body? 

Sherrington  in  a  presidential  address  before  the  British 
Association  for  the  Advancement  of  Science  in  1922  said, 
"The  how  of  mind's  connection  with  its  bodily  place  seems 
still  utterly  enigma."  It  still  seemed  so  to  him  in  1949.^^  If 
mind  and  body  are  two  different  realities,  what  theory  have 
the  dualists,  who  hold  this  position,  formed  of  their  associa- 
tion? 

Two  theories  have  been  formulated,  parallelism  and  inter- 
actionism.  Proponents  of  each  of  these  would  have  us  think 
of  mind  and  body  as  two  processes  rather  than  two  sub- 
stances. Each  asks  what  have  the  processes  which  form  our 
mental  history  to  do  with  these  other  processes  which  make 
up  the  history  of  the  brain?  Parallelism  states  that  brain 
processes  and  mind  processes  run  along  together  with  per- 
fect synchronization  and  correspondence,  without  any  inter- 
action. Interactionism  states  that  brain  processes  and  mind 
processes  each  affect  the  other.  There  seems  to  be  no  other 
alternative;  they  either  do  or  they  do  not  affect  each  other. 
But  how?  Neither  adherent  makes  any  claims  of  the  passing 
back  and  forth  of  energy  from  brain  to  mind  or  mind  to 
brain.  The  brain  behaves  just  as  a  physiologist  would  ex- 
pect it  to.  But  the  mind — has  the  physiologist  expectations 
to  be  met?  It  is  a  human  trait  to  give  up  habit  and  regular- 
ity in  order  to  make  some  new  adjustment.  Mind  and  body 
may  form  an  harmonious  union,  but  if  two  independent 
realities,  mind  and  body,  each  go  their  respective  ways,  their 
perfect  working  cooperation  seems  highly  improbable. 

But  if  mind,  by  its  parallelism,  really  makes  no  difference 
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to  the  body  events,  why  it  should  exist  at  all  is  not  explained 
on  Darwinian  principles.  Or  if  the  mind  has  the  same  ex- 
periences whether  the  body  is  there  or  not,  why  is  the  body 
not  superfluous?  Would  we  have  to  adopt  Spinoza's  double 
aspect  theory — mind  and  body,  two  aspects  mediated  by  an 
underlying  reality?  This  is  a  monistic  position.  But  first  let 
us  consider  the  second  hypothesis.  The  theory  of  interaction- 
ism  has  the  great  advantage  of  seeming  to  be  in  agreement 
with  our  generally  accepted  common  experience  that  the 
body  affects  the  mind  and  the  mind  affects  the  body.  This 
gives  back  to  the  mind  the  sense  of  usefulness  of  which  paral- 
lelism deprived  it.  From  this  position  the  conscious  intelli- 
gence with  which  we  meet  life's  emergencies  has  some  worth 
in  the  struggle  for  existence.  Our  thinking  does  something 
which  the  physiology  of  the  brain  could  not  do.  Interaction- 
ism  gives  us  back  our  sense  of  responsibility,  our  feeling  that 
our  wills  are  of  some  avail,  that  we  are  not  mere  onlookers, 
but  can  do  things  for  reasons  of  our  own — even  to  changing 
some  of  the  physical  aspects  or  facts  of  our  world. 

We  have,  however,  no  scientific  way  of  knowing  how  mind 
can  interact  with  body.  A  rock  may  crush  a  plant  because 
they  are  of  the  same  order  of  being;  but  how  ean  a  rock 
crush  a  wish  or  be  affected  by  a  thought?  Force  and  mass 
have  no  power  over  ideas.  Ideas  do  not  exert  physical  force 
nor  yield  to  mass.  Many  scientists,  perhaps  most  of  them, 
deny  the  possibility  of  such  interaction  between  mind  and 
body. 

The  real  weakness  of  interactionism  lies  in  the  fact  that, 
while  seeming  in  agreement  with  our  everyday  experience, 
it  is  radically  different  from  it.  Neither  the  mind  nor  the 
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body  can  accept  the  position  it  forces  upon  them.  The  mind 
is  left  with  nothing  to  do  except  what  is  not  accounted  for  by 
physiological  processes  and  their  interpretation.  Since  to  du- 
alists this  explains  almost  everything,  this  leaves  the  mind 
with  little  to  account  for.  When  we  drive  an  automobile 
there  is  no  division  of  labor,  our  bodies  making  the  machin- 
ery function,  our  minds  guiding  through  traffic  to  avoid 
other  cars  and  reach  our  destinations.  In  our  experience  we 
do  all  of  it.  What  our  bodies  do,  we  do.  We  do  all  of  our 
voluntary  actions,  however  much  the  mechanisms  of  bodily 
processes  or  of  instincts  or  of  the  use  of  machines  may  enter 
into  them.  In  our  experience  the  body  is  not  something  else 
than  the  mind.  It  seems  an  organ  of  the  mind  and  really  a 
part  of  the  mind  itself. 

These  two  attempts  to  explain  the  relation  of  mind  and 
body  have  very  little  to  say  about  how  the  relationship  works, 
how  its  effectiveness  is  brought  about.  In  experience,  each 
self  acts  as  a  unit  with  no  sense  of  tandem  or  team  technique. 
Whatever  we  do,  we  do  as  a  whole  person — a  body-mind 
partnership,  if  you  will,  but  as  a  unified  self.  We  are  su- 
premely unaware  of  our  organs  and  of  the  approximately 
one  thousand  billion  cells  whose  aggregate  makes  up  our 
living  bodies.  Each  cell  is  an  individual  self-centered  organ- 
ism. Each  does  its  part  in  this  amazingly  complex  whole  as 
if  it  were  interested  in  preserving  the  strange  constancy  main- 
tained in  an  ever-changing  flow  of  materials  into  it  and  out 
from  it — its  metabolism.  We  know  of  its  system  of  chemical 
signals,  we  know  of  its  nervous  system  as  a  means  to  aware- 
ness of  and  a  mechanism  of  adjustment  to  surroundings,  and 
also  as  a  means  of  communication  between  its  parts.  But  this 
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marvelous  wholeness  and  unity  of  intricately  diverse  parts — 
how  are  they  maintained?  If  the  whole  governs  the  parts  and 
regulates  their  processes  in  such  a  way  as  to  contribute  to  the 
efficiency  of  the  whole,  how  does  it  exert  that  control?  How 
is  the  unity  of  the  whole  established  and  controlled  in  spite 
of  the  partial  autonomy  of  the  different  parts?  Cannon's  Wis- 
dom of  the  Body  and  Henderson's  studies  of  equilibration  in 
the  blood  make  important  contributions,  but  the  problem 
remains  unsolved.  Life  still  seems  a  riddle  and  the  relation 
of  mind  and  body  one  of  its  most  puzzling  aspects. 

It  is  easy  to  understand  why  the  great  dualists  are  disrupt- 
ers of  established  thought.  They  have  grasped  a  real  distinc- 
tion in  the  world  and  have  so  emphasized  it  as  to  leave  a  set  of 
unsolved  problems  in  many  minds.  How  can  these  independ- 
ent and  unlike  realities  cooperate?  and  how,  if  really  inde- 
pendent, have  they  come  together  with  such  intimate  and 
intricate  fitness? 

These  questions  seem  unanswerable  by  the  mind  and  body 
dualism.  But  there  is  in  established  thought  a  sort  of  world- 
view,  a  cosmic  dualism,  which  sees  in  the  universe  a  large 
series  of  contrasting  factors  working  together:  light  and  dark- 
ness, heat  and  cold,  summer  and  winter,  wheat  and  tares, 
vice  and  virtue,  pain  and  pleasure,  good  and  evil.  In  the 
world,  contrast  or  even  conflict  of  opposites  can  more  fairly 
represent  the  whole  situation.  Yet,  here  too,  we  ask  dualism 
to  explain  the  relation  between  the  opposing  factors  and  to 
tell  us  if  they  are  independent  of  each  other  in  reality  and 
substance. 

Religion  with  its  strong  ethical  interest  in  good  and  evil, 
right  and  wrong,  has  often  tended   toward  dualism.   This 
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type  of  thinking  would  relieve  the  divine  principle  of  hav- 
ing created  the  evil  it  is  engaged  in  fighting.  But  the  Divine 
is  not  supreme  if  something  else  exists  of  its  own  right  as 
well  as  He.  So  religion  demands  unity,  one  reality;  hence  its 
dualisms  have  often  been  transitory  or  inconsistent  in  favor 
of  one  supreme  independent  reality. 

In  evolution  the  difference  between  pleasure  and  pain  has 
played  an  important  part  in  warning  living  creatures  of  re- 
sulting benefit  or  injury.  This  pair  is  doubtless  more  effective 
because  of  its  element  of  contrast.  Indeed,  members  of  these 
pairs  bear  a  strong  family  resemblance  to  each  other;  day 
and  night  are  both  relations  of  position  of  the  earth  to  the 
sun.  Heat  and  cold  are  both  degrees  of  temperature.  They 
are  contrasted  only  to  our  sensibilities  and  to  each  other,  not 
in  their  nature.  Is  this  true  also  of  good  and  evil,  of  matter 
and  spirit? 

Is  it  possible  to  think  of  pure  evil?  If  we  could  separate 
all  evil  from  good,  would  evil  vanish?  The  question  arises, 
would  not  good  vanish  also?  That  is,  is  not  some  contrast 
necessary  to  give  good  its  quality?  If  pure  evil  is  meaning- 
less, good  and  evil  cannot  be  independent  realities.  The  ulti- 
mate problem  of  history  seems  to  be  that  some  good  is  in 
evil,  and  some  evil  is  in  good.  Good  that  triumphs  over  evil 
may  yield  to  the  evil  that  is  inherent  in  the  power  whereby 
good  tries  to  maintain  itself. 

The  decision  about  the  contrasted  realities,  matter  and 
mind,  is  less  simple.  We  seem  able  to  think  of  matter  with- 
out thinking  of  mind,  as  if  it  existed  of  itself.  Descartes 
thought  it  did.  He  also  thought  that  he  could  form  a  clear 
and  distinct  idea  of  "I  think"  without  admitting  matter  into 

206 


DUALISM 

that  thinking  and  that  therefore  mind  could  exist  without  a 
physical  world.  Can  you  decide  this  for  yourself? 

Can  you  think  of  matter  without  thinking  of  mind?  The 
frame  of  evolution  gives  us  a  picture  of  a  universe  in  its 
early  stages  wholly  without  life  and  consciousness;  space  and 
energy  systems  may  have  existed,  but  not  living  creatures.  If 
you  can  think  this,  you  have  a  fair  argument — if  you  believe 
with  Descartes  that  our  thought  is  a  good  test  of  reality, 
that  the  stuff  of  nature  is  an  independent  reality. 

But  on  the  opposite  side,  most  of  us  experience  decided 
difficulty  in  thinking  of  mind  without  matter.  When  we 
think,  we  think  oi  something,  usually  with  sense-imagery  in  it 
and  therefore  out  of,  or  drawn  from  our  experience.  Nature 
is  the  material  of  experience  on  which  all  thinking  is  based, 
the  grist  for  the  mill  of  thought.  Then  does  not  mind  need 
matter  in  order  to  exist? 

Think  more  carefully,  however.  Does  mind  need  matter, 
or  does  it  need  simply  the  thought  of  matter?  Could  such 
thought  exist  without  the  real  existence  of  such  matter  as 
an  independent  substance?  Our  deep-seated  need  for  unity  in 
our  thinking  and  experience  responds  to  this  possibility.  At 
the  hazard  of  losing  dualism  and  the  truths  it  seemed  to 
make  clear  (only  to  raise  more  complicated  problems),  let 
us  follow  this  path  which  Descartes  pointed  out  and  examine 
the  way  it  leads. 

Spinoza's  thought  makes  this  contribution:  Matter  and 
mind,  each  in  turn,  seems  to  us  the  one  ultimate  reality,  the 
other,  one  of  its  attributes.  If  both  views  are  true,  there  can 
be  but  one  ultimate  reality  or  substance  of  which  matter  and 
mind,  extension  and  thought,  are  two  complete  aspects,  twa 
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equivalent  expressions,  as  i£  in  two  languages.  So  dualism 
comes  back  to  monism  in  Spinoza's  thought.  He  judged  this 
ultimate  substance  unknowable,  as  nature  or  God,  one  self- 
caused  being,  the  basis  of  everything  in  our  experience. 

Leibniz  opened  up  the  vista  already  suggested;  the  thought 
of  matter  might  be  sufficient  without  the  existence  of  any 
real  substance  to  correspond  to  it.  After  all,  the  thought  of 
nature  is  exactly  what  we  have.  When  we  say  that  mind 
needs  matter  in  order  to  exist,  we  admit  that  mind  needs 
nature  as  raw  material  for  thinking.  Is  this  perhaps  the  truth 
and  the  whole  truth  about  what  nature  is?  This  path  then 
has  led  us  to  a  monism  in  which  the  reality  of  mind  has 
absorbed  the  reality  of  nature  into  itself.  This  is  the  belief 
of  idealism. 

Idealism  is  the  natural  outcome  historically  of  the  type 
of  philosophy  to  which  dualism  led  the  course  of  human 
thought.  Since  dualism  has  arisen  repeatedly  as  a  result  of 
a  new  vision  of  mind,  that  concept  could  not  be  realized  by 
thinking  of  mind  as  an  object  in  nature.  Instead  it  asserts  a 
monism  in  which  mind  takes  nature  into  itself.  Let  us  exam- 
ine the  world-view  of  idealism  to  see  what  grounds  it  offers 
for  its  decision  that  mind  is  the  one  primary  reality. 
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Idealism  is  the  type  of  philosophy  which  holds  that  reality 
is  o£  the  nature  of  mind.  It  considers  matter-energy  and  the 
whole  of  nature  as  derived  from  and  dependent  upon  mind. 
It  explains  physical  nature  by  mind  because  what  we  know 
about  nature  can  be  known  only  through  mind. 

There  are  two  objections  to  the  word  idealism  being  used 
as  the  name  for  this  view  of  the  world.  The  stem  word  was 
idea-ism,  which  has  the  defect  of  suggesting  fragments  of 
knowledge  rather  than  a  mental  whole.  When  the  "1"  was 
added  for  euphony,  its  suggestion  of  a  special  relation  to 
ideals  was  not  regarded  as  a  serious  objection.  Mentalism 
or  spiritualism,  more  fitting  terms,  had  earlier  been  given 
to  other  uses. 

If  we  recognize  in  our  thinking  that  the  two  great  aspects 
of  the  world  which  might  claim  the  position  of  reality  are 
mind  and  physical  nature  and  then  we  find  all  our  knowl- 
edge of  physical  nature  dependent  upon  mind,  we  must  give 
mind  the  supreme  place  in  reality.  Mind  is  creative,  and  cre- 
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ative  mind  seems  something  more  than  nature.  Idealists  be- 
lieve it  easier  to  account  for  the  world  in  which  we  live  if  we 
start  with  mind.  In  the  beginning  was  mind.  If  we  are  look- 
ing for  reality,  we  shall  find  it  mental  in  nature.  Whatever 
is  ultimately  real  in  the  universe  is  mind.  Whatever  appears 
to  be  other  than  this,  independent  of  it,  or  in  opposition  to 
it,  will  be  found  to  depend  on  mind  for  its  reality — for  its 
very  existence. 

To  the  novice,  idealists  may  therefore  appear  as  men,  who 
in  Hegel's  words,  have  resolved  to  try  to  walk  about  on  their 
heads.  Can  you  see  why  these  men  chose  to  view  the  world 
in  this  inverted  way?  If  you  think  it  merely  ingenious,  you 
will  have  difficulty  in  explaining  its  profound  influence  on 
nineteenth  century  history.  We  must  try  to  understand  the 
basic  beliefs  of  idealism  if  for  no  other  reason  than  that  of 
its  significant  contribution  to  the  whole  course  of  modern 
life. 

Royce  thought  of  the  movement  of  idealism  as  the  very 
soul  of  our  civilization, 

.  .  .  not  as  a  specific  theory  so  much  as  a  tendency,  a 
spirit,  a  disposition  to  interpret  life  and  human  nature  and 
the  world  in  a  certain  general  way — a  tendency,  mean- 
while, so  plastic,  so  manifold,  so  lively,  as  to  be  capable 
of  appealing  to  extremely  different  minds  and  of  express- 
ing itself  in  numerous  mutually  hostile  teachings.^^ 

In  this  country  idealism  once  held  a  dominant  position 
because  it  lent  intellectual  support  to  the  belief  in  a  spiritual 
origin  of  things,  a  factor  which  is  at  the  heart  of  all  religions. 
It  enlisted  the  endorsement  of  some  of  our  greatest  thinkers. 
It  has  been  widely  taught  in  our  universities  and  sponsored 
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by  great  teachers.  Idealism  has  stood  the  test  of  time,  and  it 
appears  to  support  the  optimistic  attitude  of  our  people  to- 
ward life  and  the  world. 

Its  leaders  think  that  idealism  satisfies  both  the  head  and 
the  heart  of  mankind  as  does  no  other  type  of  philosophy.  It 
is  described  as  having  its  sources  in  ancient  intuitions.  While 
intuitions  cannot  be  considered  a  sufficient  base  for  any  phi- 
losophy, we  may  not  be  able  to  arrive  at  any  true  philosophy 
without  them.  Idealism,  as  a  matter  of  history,  may  be  con- 
sidered as  an  attempt  to  bring  reason  into  the  spiritual  intui- 
tions of  mankind. 

Idealism  is  a  term  to  be  used  just  now  with  some  caution 
since  it  is  always  a  fashion  to  regard  anything  that  endures 
as  outworn.  This  has  happened  to  idealism  before,  but  this 
time,  I  am  told,  much  attention  is  being  given  to  a  revival 
of  orthodox  theology,  in  which  idealism  is  identified  with 
subjectivism,  the  world-in-the-mind  view  of  Berkeley  and 
Leibniz.  This  wholly  neglects  the  essential  meaning  of  ideal- 
ism. 

We  must  remember  that  the  chief  contribution  of  idealism 
to  the  history  of  human  thinking  is  that  the  "real"  is  living 
and  purposeful,  not  dead  fact.  This  is  in  the  realm  of  meta- 
physics, not  "a  way  of  knowing" — an  assumption  to  be  tried 
out. 

While  naturalism  and  dualism  have  maintained  opposition 
to  idealism,  idealism  has  never  been  banished  and  has  been 
at  times  almost  synonymous  with  philosophy.  As  an  attempt 
to  formulate  the  order  and  intelligibility  of  the  universe  and 
human  experience,  it  has  grandeur  of  range  and  convincing 
detail.  But  of  late,  science  has  seemed  an  able  ally  of  natural- 
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ism  because  of  its  refusal  to  accept  unknowns  and  its  de- 
mands for  proofs. 

Naturalists  are  satisfied  that  experience  "supplies  us  with 
all  our  accessible  knowledge"  while  idealists  question  the 
wealth  and  depths  of  insight  that  human  experience  can  give 
us  concerning  our  world.  They  think  it  important  to  con- 
sider what  human  reason  is  able  to  do  side  by  side  and  in 
union  with  experience.  For  experience  is  not  mere  sense 
impression.  In  a  rational  being,  it  is  a  process  not  merely  of 
receiving  sense  impressions  but  of  interpreting  them.  We  can 
think  of  sensations  coming  in  through  our  sense  organs  as  the 
whole  of  reality,  or  we  can  regard  them  as  a  summons  to 
think.  The  triumphs  of  science  have  come  from  thinking  as 
truly  as  from  finding  out;  from  reason  as  well  as  from  dis- 
covery and  observation  of  facts. 

If,  as  naturalists  think,  physical  things  are  causes  of  our  per- 
ception, they  are  not  our  perceptions  themselves;  and  our 
perceptions,  as  their  effects,  are  not  these  things.  But  our  per- 
ceptions are  what  we  have  of  the  world;  hence  we  do  not 
have  the  world  itself  in  our  minds  but  a  subjective  mental 
representation  of  it.  Thus  naturalism  ends  in  a  quandary, 
for  it  assumes  (as  we  all  do  in  our  spontaneous  thinking) 
that  we  have  the  real  world  before  us  in  our  minds.  Natural- 
ists claim  that  all  reality  is  physical.  Idealists  believe  that  the 
primary  reality,  the  only  reality  ever  given  us  by  direct  ex- 
perience, is  consciousness  and  is  therefore  mental. 

Matter,  then  (idealists  think)  is  not  a  primary  reality  since 
what  we  can  know  of  it  exists  in  our  minds.  Matter-energy 
is  a  phenomenon,  something  other  than  mind  which  we  can 
know  only  as  we  experience  ideas  of  it  in  our  minds.  With 
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consciousness  as  the  only  sample  ever  given  us  through  direct 
experience,  how  can  we  have  any  other  concept  of  reality? 
If  the  external  world  is  like  our  ideas  of  it,  it  must  be  a 
world  of  ideas.  The  only  thing  which  is  like  an  idea,  is  an 
idea.  Hence  we  must  assume  things  in  themselves  to  be  men- 
tal in  nature. 

Instead  of  looking  to  science  with  its  matter-energy,  its 
electrons  and  protons  for  ultimate  reality,  idealism  turns  to 
mind  which  has  discovered  these  features  of  our  universe,  to 
its  thoughts,  intelligence  and  reason,  to  all  the  spiritual  ideas 
and  values  of  mankind.  Idealists  think  that  naturalism,  with 
its  dependence  on  science  and  sensory  proof  for  reality,  leaves 
out  much  that  idealism  finds  indispensable  to  a  true  concept 
of  the  universe.  Naturalism  believes  that  it  can  explain  mind 
by  physical  nature;  but  its  opponent  criticizes  this  concept 
of  human  beings  as  reaction  mechanisms  without  freedom  of 
will  or  responsibility  for  decisions.  Idealism  argues  that  it  is 
from  a  knowing  experiencing  self  or  mind  that  not  only  all 
meaning  and  values  come,  but  also  all  existence;  that  any 
system  that  does  not  build  upon  mind  as  central  in  life  and 
evolution  gives  an  inadequate  (if  not  false)  concept  of  real- 
ity. 

In  such  a  universe,  where  realities  are  mental  and  spiritual 
rather  than  physical,  idealists  find  a  world  mirroring  man 
and  his  activities,  his  dreams  and  hopes.  Man  assumes  that 
he  has  a  destiny  and  that  the  cosmos  will  help  him  achieve 
it.  His  idealism  is  rooted  in  the  belief  that  our  minds  and 
the  thought-world  which  they  build  are  related  to  reality  in 
a  revealing  and  meaningful  way.  We  can  know  what  lies  at 
the  heart  of  the  world  only  by  looking  within  ourselves  to 
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those  activities  which  may  parallel  closely  the  activity  which 
shapes  the  universe.  Our  clearest  insight  into  the  nature  of 
this  activity  must  come  from  the  mind  and  soul  and  char- 
acter of  human  personality,  even  though  it  has  capacity  for 
error  and  is  of  finite  dimensions. 

Naturalists  pronounce  such  belief  to  be  based  on  wishful 
thinking,  with  no  supporting  facts  in  human  experience.  To 
them  the  wholly  material  world  is  mindless,  purposeless  and 
non-moral.  It  is  unknowing,  indifferent  and  can  do  nothing 
to  help  mankind.  Man's  values  are  human,  changing,  shift- 
ing standards  although  working  for  the  amelioration  of  life's 
evils. 

Idealists  think  values  are  permanent,  the  very  essence  and 
core  of  the  universe  whose  activities  and  processes  are  work- 
ing toward  their  realization.  Humanity  and  the  universe, 
both  brought  into  being  by  the  World-Spiritj  are  working 
together  to  bring  about  good. 

Idealism  as  a  theory  is  supported  by  the  degree  to  which  it 
can  explain  why  nature  exists.  Naturalism  says  that  nature 
exists;  to  ask  a  reason  is  meaningless.  Naturalism  has  no  use 
for  meanings.  Nature  is  here — that  is  the  end  of  it.  But  the 
problem  is  a  real  one.  The  early  Greek  formulation  of  it  led 
by  Plato,  moved  toward  idealism  without  arriving.  Matter 
was  in  opposition  to  the  soul,  forever  impeding  its  progress. 
This  view  of  matter,  as  the  negation  of  all  that  is  of  the 
nature  of  thought  and  spirit,  pervaded  the  Middle  Ages  and 
continues  indefinitely. 

Plato's  great  pupil,  Aristotle,  gave  matter  a  more  impor- 
tant place.  Without  matter  there  would  be  nothing  for  spirit 
to  embody;  without  the  body,  no  human  mind,  no  commu- 
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nication  between  minds.  He  thought  there  could  be  no  per- 
sonal soul  separating  itself  at  death  and  living  by  itself,  for 
he  regarded  the  soul  as  the  essence  of  the  body,  giving  it  its 
form.  Further,  Aristotle  thought  of  matter  as  the  center  of 
possibilities,  the  future  of  which  must  depend  on  the  present 
of  the  material  element,  a  necessary  passageway  in  the  effort 
of  the  world  toward  pure  spirit.  "Nature  was  at  best  a  means, 
at  the  worst  a  hindrance  and  a  misfortune." 

Post-Kantian  idealists  saw  that  their  problem  had  to  deal 
with  all  the  aspects  of  nature  which  made  the  Greeks  (and 
most  of  mankind  in  their  unthinking  moments)  dualists. 
Descartes  had  emphasized  for  them  the  sharp  opposition  of 
mind  and  matter;  matter  is  precisely  what  mind  is  not, 
extension  versus  thought.  The  fact  that  physical  nature  is 
spatial,  unfeeling,  quantitative,  that  it  opposes,  thwarts  and 
resists  us,  makes  it  the  polar  opposite  of  mind.  This  very 
hostility  and  deadness,  idealists  seized  upon  as  revealing  its 
primary  purpose,  the  very  opposition  of  which  mind  has  the 
deepest  need. 

If  the  essence  of  mind  is  will,  it  must  be  expressed  in 
action;  action  means  overcoming  obstacles;  if  there  are  no 
obstacles,  no  action,  no  will,  no  mind.  In  work,  man  learns 
his  first  moral  lessons:  effort,  persistence,  looking  ahead, 
courage,  are  sources  of  his  first  moral  victories.  If  you  can 
think  of  world-mind  as  having  purposed  the  development 
of  a  free  moral  being,  you  can  see  that  the  production  of  a 
natural  setting,  having  in  it  plenty  of  opposition,  hardship, 
effort  and  danger  would  be  a  suitable  means  to  that  end. 
Kant  thought  that  nature  exists  as  a  necessary  condition  of 
the  moral  life  of  finite  minds. 
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Hegel  thought  that  nature  is  necessary  in  order  that  mind 
may  come  to  attain  self-conscious,  self-possession,  Man  must 
meet  ignorance  in  order  to  appreciate  knowledge.  He  must 
see  evil  in  order  to  know  the  rightness  of  good.  Hegel  thought 
of  the  development  of  life  and  mind  out  of  nature  as  the 
Odyssey  of  the  Spirit  coming  into  its  own.  He  thought  the 
deepest  truth  of  the  world  is  the  incarnation  of  the  universal 
in  the  particular — of  the  world-spirit  in  the  facts  of  sense. 

Such  conceptions  attract  the  imagination  and  may  lead 
the  mind  to  a  sense  of  insight  into  the  mystery  of  the  cosmos 
and  our  aspiring  human  hearts,  but  some  people  are  repelled 
by  such  fancies  and  pronounce  such  speculation  as  based  on 
wishful  thinking. 

At  their  root  lies  a  simple  consideration  which  we  can 
state  with  complete  literalness.  An  empty  mind  is  no  mind  at 
all.  To  be  a  mind  is  to  be  occupied  with  objects  and  rela- 
tions. If  mind  is  to  have  character  and  personality  there  must 
be  a  difference  between  contemplation  and  action,  for  action 
is  always  concrete.  It  must  be  possible  to  think  first,  to  con- 
sider possibilities  and  then  to  act.  Action  means  that  thought 
enters  the  world  of  sense  with  endless  interconnections.  In 
this  way  the  world  of  sense  is  a  determining  part  of  what  we 
mean  by  "will."  Nature  is  essential  in  order  that  mind  may 
qualify  as  will. 

Thus  nature  is  not  only  useful  to  mind;  it  is  necessary  be- 
cause without  it  mind  could  not  exist  as  a  concrete  and  active 
reality.  We  cannot  have  nature  and  mind  as  if  mind  could 
be  self-sufficient.  Nature  is  so  essential  to  the  very  notion  of 
mind,  that  if  mind  cannot  be  a  product  of  nature,  nature 
must  be  a  function  of  mind. 
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Idealism  cannot  give  up  the  reality  of  mind  and  its  con- 
sciousness for  the  sake  of  an  abstract  science  of  mechanics. 
We  cannot  escape  from  the  difficulties  of  explaining  nature 
by  eliminating  all  facts  which,  like  consciousness,  do  not  fit 
into  the  mechanistic  pattern  dealt  with  by  physics.  Modern 
concepts  of  science — space,  time,  ideas  of  substance,  sensa- 
tion, quantity  and  quality  which  are  attributed  to  the  objects 
of  the  external  world — are  in  final  analysis  ways  in  which  the 
scientist  regards  them.  What  I  perceive  becomes  mine,  I 
know  it,  remember  it,  reproduce  it.  In  this  way  the  world 
becomes  my  idea.  Experience  comes  in  to  us  from  the  outside. 

The  real  question  for  idealism  is  the  nature  of  this  outside 
and  active  reality  given  in  experience.  It  cannot  go  back  to 
naturalism  and  admit  a  material  substance  as  the  basis  of 
all  physical  objects  in  a  wholly  self-sufficient,  independent 
world  of  nature.  It  cannot  give  up  its  basic  belief  that  reality 
is  of  the  nature  of  mind.  Objective  idealism  asserts  that  there 
is  something  beyond  self — as  real  as  myself — but  believes 
this  outer  reality  to  be  not  matter,  but  other  mind.  The 
reality  which  acts  upon  me  in  sense  experience  is  some 
mind,  not  my  own.  The  only  thing  that  can  limit  or  act 
upon  a  self  is  another  self.  Idealism  believes  that  the  world 
is  a  self — a  living,  minded  self;  and  sense  experience  is  its 
impact  on  a  living  mind. 

When  you  ask  if  a  direct  experience  of  world-mind  is 
possible,  idealists  answer  that  all  our  experience  of  nature 
is  at  its  foundation  an  experience  of  world-mind.  In  its  true 
and  original  character,  nature  is  between  minds — a  social 
experience.  To  experience  nature  is  to  experience  world- 
mind  in  its  creative  activity.  Idealists  claim  that  it  is  not 
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in  rare  and  unusual  moments  of  high  emotional  exaltation 
that  we  can  have  a  vision  of  world-mind,  for  that  mind  is 
present  to  us  in  the  permanent  stream  of  plain  physical 
sensation — the  facts  of  sense  embodying  the  world-spirit. 

Thus  nature  reveals  the  world-mind  in  its  creative  activity. 
To  a  young  child  every  sensation  is  a  sign  of  an  object  which 
arouses  an  activity  of  exploration.  Investigation  is  the  usual 
response,  as  if  there  were  a  sense  of  obligation  to  know.  In 
the  way  we  accept  sense  experience  as  truth,  there  is  an  ele- 
ment of  moral  obligation.  Idealists  hold  that  there  could  be 
no  such  sense  of  obligation  to  matter,  that  only  a  living  mind 
could  be  such  a  source.  They  think  that  the  only  thing  that 
can  limit  or  act  upon  a  self  is  another  self,  that  the  world  of 
reality,  which  is  the  world  of  truth,  is  a  world  of  a  universal 
self — ^world-mind. 

Objective  idealism,  in  its  feeling  that  nature  does  not 
belong  to  your  individual  self  but  that  it  existed  before 
you  and  will  exist  after  you,  agrees  with  naturalism  in  this 
seeming  reality  of  nature.  But  idealism's  belief  that  all 
realities  are  mental  is  supported  by  experience  of  the  gen- 
uinely creative  power  of  mind.  Although  the  experience  of 
nature  is  first  given  to  us  as  an  outside  agency,  we  at  once 
interpret  it  and  reproduce  what  is  given  us.  We  receive, 
then  give;  we  are  at  first  passive  then  active. 

To  idealists  it  is  the  extraordinary  extent  and  power  of 
this  silent  activity  which  alone  justifies  their  hypothesis  that 
a  mind  could  create  nature,  that  the  reality  behind  and 
within  nature  could  be  mental. 

Consider  what  your  mind  does  when  dreaming.  During 
sleep,  outside  events  are  largely  shut  out  or  greatly  reduced. 
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Yet  a  vivid  dream  is  as  concrete  as  actual  experience.  It  may 
exceed  reality  in  realizing  your  highest  hopes  or  in  giving 
form  to  your  deepest  superstitions.  You  do  not  direct  the 
progress  of  your  dream  experience;  you  are  as  passive  toward 
it  as  in  your  waking  experience,  taking  whatever  comes  as 
true.  The  conscious  self  has  little  power  to  control  the 
happenings  in  a  dream.  Yet  the  dream  must  be  in  all  its 
details  of  appearance  and  action  the  product  of  your  mind — 
your  subjective  imagination. 

In  our  waking  hours  the  mind  is  active  in  much  the  same 
way,  though  its  activity  may  be  dimmed  by  the  stronger 
vividness  of  actual  happenings.  Our  minds  are  constantly 
contributing  to  the  fabrics  of  what  we  perceive.  We  inter- 
pret the  cry  of  a  child,  a  sudden  darkness,  the  smell  of  burn- 
ing. In  watching  a  magician's  tricks  we  are  inclined  to  see 
what  we  expect  to  see  rather  than  what  really  happens.  In 
this  experience  the  very  stuff  of  sensation,  instead  of  being 
imported  into  the  mind,  is  the  product  of  the  mind. 

In  all  these  activities  of  our  minds,  the  materials  used  have 
been  gathered  from  preceding  experiences,  but  the  varied 
activity  shows  that  there  is  nothing  given  in  experience 
which  we  cannot  reproduce.  We  are  not  the  creators  of  our 
world,  but  "we  may  consider  ourselves  as  apprentices  in  the 
process  of  creativity."  Out  of  our  store  of  perceptions,  we 
are  learning  to  produce  a  world.  The  reality  of  this  creative 
power  supports  the  belief  of  objective  idealism  that  we  "have 
in  our  own  being  something  like  in  kind  to  the  activity 
which  produces  nature  and  presents  it  to  us." 

We,  whose  finite  minds  can  create  only  after  we  have 
learned  by  experience,  can  but  faintly  conceive  a  supreme 
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mind,  a  world-mind  which  can  bring  forth  the  qualities  of  ex- 
perience from  within  itself  without  previous  pattern.  Our 
thought  and  will,  which  justify  the  term  mind,  must  be 
shared  by  the  world-mind  which  can  not  only  think  the 
world  but  can  communicate  the  world-perception  to  us.  We 
cannot  know  how  profoundly  difiEerent  from  our  minds  this 
creative  world-mind  is,  but  we  think  that  the  reality  of 
nature  consists  in  its  being  willed,  and  therefore  thought, 
by  a  creative  mind. 

Discussing  idealism  in  Types  of  Philosophy,  Hocking  says 
that  in  most  arguments  for  the  existence  of  God  as  an  intelli- 
gent creator,  inferred  from  nature  as  an  eflEect,  the  Creator  is 
apart  from  his  created  world.  The  view  of  objective  idealism 
would  be  that  the  world-mind,  the  philosophical  equivalent 
of  God,  is  within  the  processes  of  nature.  Creation  becomes 
a  continuous  process.  The  world-mind  does  not  establish  an 
independent  physical  world  and  leave  it  to  evolve  its  latent 
possibilities.  There  is  no  creation,  if  creation  means  a  bring- 
ing into  being  out  of  nothing,  a  material,  law-abiding  world. 
Idealism  has  no  catastrophic  creation  but  rather  a  continuous 
manifestation  of  Creative-World-Mind  within  the  processes 
of  nature. 

Those  processes  are  the  very  reasonings  of  that  mind;  the 
passage  from  cause  to  effect  is  its  "drawing  of  consequences," 
its  consistency  of  thought  and  steadfastness  of  purpose.  The 
growth  of  science  would  be  the  tracing  of  the  world- thought. 
The  fact  that  science  can  think  the  world  and  can  think 
successful  hypotheses  can  be  understood  if  we  consider  that 
the  world  is  nothing  else  in  its  nature  than  an  eternal 
thought. 
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We  cannot  think  of  the  world  as  a  finished  result  of  an 
external  designer.  Instead  "the  very  march  of  nature,  the 
change  of  the  world  as  well  as  its  being,  is  the  working  of 
a  present  cosmic  purpose  within  the  frame  of  events.  Nature 
is  moving  from  the  past  into  a  future — and  even  if  you  can- 
not discern  it,  there  is  meaning  and  value  in  what  now  exists 
and  in  its  motion  and  in  that  toward  which  it  moves." 

On  the  problem  of  freedom,  idealism  reverses  the  decision 
of  naturalism  which  sees  human  will  as  wholly  deterministic. 
Idealism  says  that  if  the  mind  builds  and  controls  the  body, 
the  body  does  not  build  and  control  the  mind.  The  capacity 
for  self-building  is  a  quality  of  mind,  a  visible  expression  of 
freedom.  When  the  human  mind  is  acted  upon  by  conditions 
which  cause  anger  or  fear  or  worry,  its  reactions  are  as 
natural  as  any  other  reflex  until  the  mind  realizes  the  cause 
of  its  attitude,  frees  itself  from  the  causal  conditions  sur- 
rounding it,  and  thereby  becomes  more  real  than  the  causal 
forces.  This  power  of  self-survey  is  the  factor  which  dis- 
tinguishes the  ways  of  a  mind  from  the  ways  of  any  strictly 
mechanical  process.  Kant  was  right  in  saying  that  the  mind 
knows  its  superiority  to  whatever  is  merely  natural  in  itself 
— its  instincts,  desires,  habits.  "Its  task  is  not  to  destroy  these 
but  to  use  them.  Self-consciousness  deposes  nature  from 
master  to  servant  of  the  free  self." 

But  freedom  gives  no  mastery  of  nature  outside  of  self. 
We  can  control  nothing  directly  but  the  meaning  of  our  own 
deeds.  Freedom  applies  only  to  our  own  choices.  There  are 
many  things  in  the  tides  of  external  physical  and  social  cir- 
cumstance— age,  illness,  disaster — which  no  one  can  wholly 
withstand.  Death  comes  to  all. 
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Is  the  presence  of  evil  with  its  positive  power  in  our  world 
a  necessary  condition  for  freedom  of  choice?  Is  it  the  price 
mankind  pays  for  his  responsibility  for  his  decisions?  Good 
and  evil  exist  in  the  cosmos  and  in  the  human  self,  even  if 
the  inner  mechanism  of  nature  is  not  a  lifeless  but  a  moral 
lawfulness,  even  if  the  destiny  of  the  self  is  not  limited  by 
the  exigencies  of  any  single  space-time  order.  If  the  core  of 
our  world  is  creative,  purposive  world-mind  with  plans  and 
intentions,  will  evil  be  crowded  out?  Or  is  it  a  problem  for 
human  minds? 

Harvard's  great  idealist,  Hocking,  summed  up  the  basic 
results  of  thinking  and  living  the  philosophy  of  idealism  in 
a  statement  so  cogent  and  simple  that  I  am  impelled  to  give 
it  here. 

The  idealist  recognizes  the  countless  things  beyond  the 
power  of  our  control.  He  believes  that  nature,  with  all  its 
apparent  indifference  to  his  purposes  and  its  resistance  to 
all  thought  and  will,  ought  to  be  there  and  has  certain  as- 
surances about  his  own  place  in  the  doings  of  the  universe. 
If  everything  is  subordinate  to  mind,  then  he  infers 

1.  Nothing  in  the  world  can  be  meaningless;  for  mind 
acts  always  in  view  of  meanings.  Then,  too, 

2.  Human  beings,  as  among  the  things  in  the  world, 
must  have  a  meaning;  and  perhaps  it  would  not  be  strain- 
ing too  far  the  apparent  work  of  the  evolutionary  process 
to  say  human  beings  have  a  presumptive  importance.  It 
would  then  further  follow  that 

3.  Human  valuations,  however  relative  to  human  limi- 
tations, are  not  contrary  to  absolute  valuation.  Our  way 
of  judging  values  must  be  essentially  consistent  with  that 
of  the  world-mind;  for  there  could  be  no  more  meaning- 
less situation  than  the  production  by  a  cosmic  process  of 
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a  race  of  valuers  whose  judgments  were  at  odds  with  the 
true  judgment  of  values.  Our  interest  in  knowledge,  in 
beauty,  and  in  rightness  cannot  be  entirely  off  the  target. 
Or,  to  put  it  positively,  in  these  appreciations  of  ours,  we 
must  come  close  to  an  immediate  grasp  of  the  ultimate 
sense  of  existence.  And  if  this  is  true,  we  may  perhaps  as- 
sume, further,  that 

4.  Nothing  is  foreclosed  as  impossible,  in  the  direction 
of  our  profoundest  will;  though  we  have  no  inkling  as  to 
the  manner  in  which  such  desire  is  to  be  realized. 

As  to  death  and  survival:  death,  we  have  said,  conquers 
idealist  and  non-idealist  alike.  Only,  to  the  idealist,  it  is 
not  a  lifeless  Nature  that  conquers:  it  is  the  law  of  the 
world-order,  which  is  a  significant  order.  If  it  is  significant 
that  his  own  life  should  survive,  the  death  of  the  body 
need  not  carry  with  it  the  disappearance  of  his  finite  per- 
sonality nor  of  his  consciousness.  Death,  in  this  view  of 
things,  is  the  destruction  of  the  body,  that  is — as  we  were 
saying — of  the  bridge  of  connection  with  this  particular 
group  of  fellow  minds.  Death  proves  nothing  as  to  whether 
there  are  other  groups  of  minds  in  the  universe,  and  other 
links  of  connection  to  be  established  with  them.  Whether 
one  survives  may  well  depend  on  whether  one  is  fit  to  sur- 
vive. The  less  real  can  in  no  case  destroy  the  more  real.^<> 
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The  Meoning  of  Human  Life 


Meaning  is  not  something  fixed  and  static.  Even  the  mean- 
ing o£  meaning  may  evolve.  Meanings  may  change  with  cir- 
cumstances. In  experience  they  become  more  evident  and 
significant  as  we  grow  older,  as  our  discernment  matures  and 
our  insight  develops. 

In  our  present-day  life,  there  is  a  widespread  malady  of 
meaninglesssness.  No  one  afflicted  by  it  can  say  with  full 
conviction  that  life  has  no  meaning,  but  only  that  he  has  not 
found  it.  His  search,  like  that  during  a  treasure  hunt,  may 
have  taken  a  wrong  direction. 

We  are  a  young  and  optimistic  people.  We  have  had  few 
punctures  in  our  complacency.  There  is  little  of  the  "canker 
of  disillusionment"  which  infects  the  failing  cultures  where 
poverty,  ruin  and  confusion  have  accompanied  war-weariness 
and  despair.  Yet  some  people  retain  a  working  faith  in  the 
meaning  of  life  notwithstanding  its  tragedies  and  disappoint- 
ments. Under  the  buoyancy  of  our  youth,  resulting  largely 
from  the  very  simple  and  immature  meaning  given  to  life, 
there  is  often  a  sense  of  complete  meaninglessness. 
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Is  it  true  that  human  life  formerly  was  thought  of  as  an 
enterprise  of  more  interest  and  importance  than  now?  With 
all  the  expansion  of  science  and  its  applications,  are  human 
horizons  contracting?  Are  factual  boundaries  crowding  out 
human  aspiration  and  the  vistas  of  a  relation  to  the  powers  of 
the  universe? 

C.  G.  Jung  says:  "I  should  like  to  call  attention  to  the 
following  facts.  During  the  past  thirty  years,  people  from  all 
the  civilized  countries  of  the  earth  have  consulted  me.  I  have 
treated  many  hundreds  of  patients,  the  larger  number  being 
Protestants,  a  smaller  number  Jews,  and  not  more  than  five 
or  six  believing  Catholics.  Among  all  my  patients  in  the 
second  half  of  life — that  is  to  say,  over  thirty-five — there  has 
not  been  one  whose  problem  in  the  last  resort  was  not  that 
of  finding  a  religious  outlook  on  life.  It  is  safe  to  say  that 
every  one  of  them  fell  ill  because  he  had  lost  that  which  the 
living  religions  of  every  age  have  given  to  their  followers, 
and  none  of  them  has  been  really  healed  who  did  not  regain 
his  religious  outlook.  This  of  course  has  nothing  whatever  to 
do  with  a  particular  creed  or  membership  of  a  church."  ^^ 
The  restoration  they  need  is  a  restoration  of  meaning.  For 
only  the  meaningful  can  set  us  free. 

The  situation  of  finding  life  meaningless  is  too  complex 
to  be  clearly  analyzed.  Sensitive  minds  of  the  present-day 
may  be  dismayed  by  the  account  of  the  universe  that  science 
seems  to  present.  Neither  the  bewildering  complexity  nor 
the  inconceivable  vastness  are  the  most  staggering  factors  in 
appalling  the  imagination;  but  the  modern  doctrine  of  un- 
knowingness,  the  indifference,  the  eternal  going  on  without 
knowing  why,  nor  whither,  are  paralyzing  facts.  Purpose  is 
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such  a  nucleus  of  human  activity,  such  a  directive  feature 
of  man's  life,  that  it  is  hard  to  conceive  it  as  wholly  lacking 
in  the  rest  of  nature. 

Let  us  now  bring  together  some  of  the  fruits  of  our  search. 
Our  first  aim  should  be  to  consider  what  meaning  may  be 
given  to  the  phenomena  of  life,  and  especially  of  human 
life,  by  an  adequate  philosophy.  In  the  widest  sense  science 
does  not,  as  a  rule,  seek  for  the  meanings  of  things.  It  is 
occupied  in  the  first  place  with  description,  and  then  with 
explanation.  The  first  task  of  the  scientist,  after  he  has  chosen 
his  problem,  is  to  gather  the  facts  which  bear  upon  it.  Then, 
to  generalize  from  these  observations,  establishing  factual 
laws  if  it  is  possible  to  do  so — a  process  evidently  fraught 
with  some  peril. 

But  there  remain  two  other  tasks  even  more  hazardous: 
those  of  explanation  and  interpretation.  Explanation  seeks 
the  most  general  laws  from  which  the  phenomena  in  question 
may  be  understood.  Interpretation  seeks  not  laws  but  mean- 
ings. We  explain  an  object  when  we  state  what  caused  it; 
we  interpret  only  when  we  can  give  its  purpose,  its  intention, 
its  significance.  We  explain  a  stone  wall  if  we  tell  how  it  was 
built;  we  interpret  if  we  tell  why  it  was  built,  what  end  it 
serves,  how  it  fitted  into  the  total  living  of  the  men  who 
made  and  used  it. 

In  these  two  fields  of  explanation  and  interpretation,  most 
of  the  controversies  among  scientists  have  arisen;  but  where 
questions  of  interpretation  are  involved,  the  cleavage  com- 
monly runs  deeper  than  purely  scientific  issues:  divergence  of 
metaphysical  assumptions  is  likely  to  underlie  the  differences 
in  scientific  opinion.  We  shall  begin  with  the  deepest  issue 
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in  regard  to  the  explanation  of  life — is  it  wholly  mechanistic 
or  is  the  incalculable  reality  of  mind  as  a  directive  behind 
it  and  in  it?  Either  position  is  based  on  an  assumption. 

In  considering  the  two  great  but  divergent  streams  of 
human  thought  set  forth  in  the  philosophies  of  naturalism 
and  idealism,  we  have  noted  their  difference  of  opinion  in 
the  matter  of  a  directive  factor  in  life  and  in  nature.  Since 
naturalists  think  we  can  know  nothing  about  directive  fac- 
tors, they  exclude  their  presence  as  unknowable  and  unneces- 
sary. Idealists  believe  that  purpose  is  a  directive  factor  in 
human  minds  and  find  room  for  it  in  the  "whole  of  things" 
— the  universe. 

To  avoid  confusion  let  us  distinguish  between  mind  in 
human  beings  and  the  purposive  principle  which  idealists 
recognize  as  pervading  the  universe  and  which  they  call 
world-mind.  Like  the  symbols  a  scientist  uses  for  his  equa- 
tions to  show  relationships,  the  term  world-mind  indicates 
the  mental  factors  in  matter-energy,  in  law  and  organization, 
in  life  and  reproduction,  in  consciousness  and  reaction,  in 
evolution  and  free  will,  in  mentality  and  ideas — in  all  reality. 

We  seem  now  to  understand  processes  better  than  pur- 
poses. But  since  human  mind  is  still  evolving  and  is  the 
only  factor  we  know  in  the  universe  that  tries  to  understand 
the  whole,  we  can  conceive  that  human  mind  developed  far 
beyond  its  present  capacity  can  eventually  come  to  under- 
stand world-mind  and  its  purposes.  Human  living  with  its 
possibilities  and  its  perverseness,  its  heavens  and  its  hells, 
may  be  the  only  path  leading  to  such  understanding. 

We  have  considered  the  evidence  for  the  presence  of  pur- 
pose in  the  phenomena  of  human  life.  We  came  to  think  that 

227 


THE   UNIVERSE   AND  YOU 

there  was  at  least  a  place  for  such  purpose,  and  our  sub- 
sequent study  of  basic  types  of  philosophy  may  have  helped 
us  to  decide  this.  The  difference  was  formerly  designated  as 
mechanism  and  vitalism.  Vitalists  claimed  that  life  indicated 
a  new  force  at  work  in  a  previously  lifeless  world,  but  we 
cannot  go  into  that  controversy  here.  The  rapid  progress  of 
biochemical  synthesis  increases  the  belief  of  scientists  that 
life  will  some  day  be  produced  by  synthesis  as  vitamins  and 
peptides  are  now.  Idealists  can  accept  the  capacity  for  life 
as  part  of  the  constitution  of  the  matter-energy  of  our  uni- 
verse as  they  can  also  think  of  mind  and  consciousness  as  its 
source  and  center. 

For  most  of  us,  life  is  not  as  yet  explained,  though  in- 
creasingly the  activities  of  living  organisms  are  shown  to 
agree  with  the  general  laws  of  the  chemistry  and  physics  of 
all  matter.  Even  if  life's  activities  are  explained  by  science, 
their  interpretation  is  still  to  be  sought.  What  is  the  signifi- 
cance of  the  presence  of  mind  and  consciousness  as  it  has 
developed  in  human  beings? 

In  a  way,  each  of  us  interprets  life  in  our  attitude  toward 
it  every  day.  A  working  belief  about  life  and  its  meaning 
distinguishes  the  human  being  from  the  rest  of  the  living 
world.  Since  the  problems  of  explaining  life  and  interpreting 
it  differ  fundamentally,  let  us  see  how  naturalists  and  idealists 
vary  in  their  power  to  deal  with  these  basic  differences. 

To  a  naturalist,  the  resources  of  physics  and  chemistry  can 
explain  all  the  activities  of  living  organisms;  they  need  no 
interpretation.  To  an  idealist,  mind  makes  a  difference  and 
is  to  him  not  simply  a  mechanism  of  nature  to  be  explained 
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wholly  by  chemicophysical  laws.  An  element  of  intention, 
a  factor  of  purpose,  seems  to  be  indicated.  Naturalism  to 
idealists  appears  to  be  over  simplified,  to  ignore  too  many 
facts  to  be  true. 

Most  scientists  are  hesitant  before  the  problem  of  inter- 
pretation since  the  scientific  method  is  not  appreciative  but 
descriptive  and  experimental.  Science  has  advanced  and  will 
continue  to  advance  by  the  use  of  mechanistic  methods.  At 
the  end  of  the  last  edition  of  his  great  work  on  The  Cell 
(1924),  E.  B.  Wilson  wrote,  "The  inescapable  fact  remains 
that  the  specific  reactions  of  the  developing  egg  depend  upon 
its  organization.  Concerning  the  fundamental  nature  of  this 
organization,  we  are  still  ignorant,  but  we  have  nothing  to 
gain  by  the  vitalistic  assumption  that  the  guiding  principle 
in  development  is  not  only  unknown  but  unknowable.  Ex- 
isting mechanistic  interpretations  of  vital  phenomena  evi- 
dently are  inadequate;  but  it  is  equally  clear  that  they  are 
a  necessary  fiction."  ^^  McDougall,  commenting  on  this  par- 
graph  in  his  Riddle  of  Life,  wrote,  "Here  Wilson  reveals 
the  belief  so  common  among  men  of  science  that  visibility  to- 
gether with,  I  suppose,  tangibility  on  the  macroscopic  scale, 
is  the  essential  mark  of  the  real;  and  holds  the  belief  with  the 
unquestioning  conviction  which  dispenses  with  any  formula- 
tion of  it  in  words." 

Science  can  prove  that  life,  both  human  and  other,  is  an 
affair  of  certain  self-fermenting  proteins  (enzymes)  catalyzing 
their  own  growth.  Idealism  accepts  all  the  biologist's  facts 
but  maintains  that  life  is  much  more  than  these  facts,  that 
life  has  meaning  and  is  therefore  open  to  interpretation. 
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Because  meanings  are  unobservable,  as  is  mind,  the  prob- 
lem of  meaning  cannot  be  solved  without  making  some 
assumptions. 

An  interpreter  is  one  who  reveals  meanings,  but  a  revealer 
is  needed  because  meanings  are  not  phenomena  for  experi- 
ment or  measurement.  Because  of  this,  it  may  be  doubted 
whether  naturalism  can  offer  any  interpretation  of  life  at  all. 
Does  not  naturalism  logically  exclude  all  meanings?  If  life 
can  be  reduced  to  electrical  charges,  are  not  all  events  elec- 
trical charges,  mechanistic  opinions  included? 

Scientific  hypotheses  are  tools  for  explanation,  not  for 
interpretation.  In  support  of  the  contention  that  ultimately 
all  biological  processes  will  be  reduced  to  mechanistic  terms, 
naturalists  assert  that  mechanism  alone  gives  a  unified  and 
comprehensible  conception  of  the  physical  world;  that  the 
whole  cannot  be  more  than  the  sum  of  the  parts,  and 
therefore  may  be  reduced  to  terms  of  the  parts  (electrical 
charges,  atoms  and  electrons);  that  the  living  body  manifests 
no  element  nor  form  of  energy  peculiar  to  the  living;  that 
non-mechanistic  terms  such  as  vital  force  have  been  dropped 
from  the  vocabulary  of  biologists  as  unnecessary;  that  the 
physical  world  appears  to  be  governed  largely,  if  not  entirely, 
by  mechanical  forces;  that  scientific  progress  has  taken  place 
along  mechanistic  lines  by  the  use  of  such  methods;  that 
matter  and  motion  are  our  surest  realities;  and  that  con- 
sciousness can  make  no  possible  difference  in  the  course  of 
events  in  a  physicochemical  universe,  and  may  therefore  be 
ignored  in  the  attempt  to  interpret  these  events.  The  natu- 
ralist concludes  that  one,  and  only  one,  interpretation  of  life 
is  valid  and  that  is  mechanistic.  We  live,  they  think,  in  a 
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deterministic  universe,  and  the  determinism  is  exclusively 
chemicophysical.  Even  the  idealist  is  compelled  to  admit  the 
force  of  some  of  these  claims.  But  there  are  some  which  he 
is  unable  to  grant,  and  which  in  his  opinion  vitiate  the 
entire  argument. 

The  idealist  points  out  that  the  demonstration  that  the 
field  of  natural  science  may  be  mechanistically  described  is 
no  proof  that  the  entire  universe  is  a  great  machine.  Only 
on  the  basis  of  a  naturalistic  philosophy  could  this  be  true. 
On  the  basis  of  objective  idealism  and  other  philosophies, 
other  interpretations  are  necessary.  The  philosophy  of  a 
mechanist  is  generally — explicitly  or  implicitly — naturalism. 
His  mechanistic  views  derive  logically  from  this. 

Science  has  been  able  to  extend  the  reach  of  our  senses 
in  many  ways — microscopes,  telescopes,  spectroscopes,  oscillo- 
scopes, amplifiers,  and  many  other  electronic  devices. 

In  a  demonstration  by  K.  D.  Roeder  of  the  action  of  DDT 
on  the  nerves  of  a  cockroach,  we  have  seen  and  heard  by 
oscilloscopic  amplification  the  changes  of  voltage  taking  place 
in  nerve  impulses  and  noted  the  difference  between  the 
slight  effect  of  DDT  upon  the  central  nervous  system  and 
its  powerful  effect  upon  the  sensory  nerves,  carrying  im- 
pulses from  the  sense  organs.  When  Adrian  wishes  to  study 
the  humanly  imperceptible  nerve  impulses  which  pass  over 
a  fish's  hearing  apparatus,  he  can  amplify  them  until  they 
sound  like  rattling  gunfire. 

By  combining  new  techniques  of  detection  and  amplifica- 
tion, scientists  have  brought  within  range  of  our  senses  the 
dimensions  of  newly  available  phenomena.  We  can  now  "see" 
and  "hear"  the  effects  of  the  passage  of  a  single  electron,  the 
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disintegration  of  an  atomic  nucleus,  the  absorption  of  a 
proton  by  an  atom. 

Every  fact  that  helps  to  reduce  man  with  his  conditioned 
reflexes  wholly  to  a  reaction  mechanism;  every  assumption 
that  robs  him  of  his  sense  of  freedom  and  responsibility; 
every  study  that  proves  him  merely  the  product  of  his  genes 
and  not  the  builder  of  a  self  that  uses  his  gene  heritage 
creatively;  every  disbelief  in  purpose  as  a  cosmic  demand, 
assails  the  meaning  of  life.  We  may  not  deny  the  facts.  Within 
the  self-imposed  limits  of  science  they  may  all  be  true!  It  is 
the  lack  of  interpretation,  the  acceptance  of  facts  as  finalities, 
their  negation  of  experience,  that  is  contracting  human 
horizons  rather  than  expanding  them  as  all  truths  should  do. 

Modern  man  has  a  great  respect  for  facts.  He  is  just  begin- 
ning to  discover  and  to  respect  the  fact  that  the  better 
ordering  of  his  life  requires  the  consistent  interpretation  of 
facts,  the  integrative  methods  of  philosophy  and  religion  to 
supplement  the  analytical  methods  of  science.  Facts  mean 
more  if  taken  as  a  summons  to  think  than  if  taken  as  a 
finality. 

The  infinite  universe  is  a  structure  of  truth  to  which  our 
sensations  are  only  one  channel  of  access.  Our  thinking  and 
feeling,  sympathy  and  will,  reason  and  imagination  may 
yield  equally  direct,  important  and  trustworthy  responses. 
Are  they  any  less  real  than  sensations  because  they  are  as 
yet  less  measurable  by  science? 

Both  Kant  and  Schopenhaur  maintain  that  human  minds 
cannot  refrain  from  asking  questions  about  what  lies  behind 
experience.  The  recurrence  of  such  questions  indicates  a 
certain  pertinence  which  deserves  an  intelligible  answer. 
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If  you  set  about  to  prove  that  these  mental  products  may 
also  be  results  of  chemistry  and  physics,  science  denies  its 
ability  to  deal  with  feelings,  thoughts,  and  other  realities 
that  have  no  existence  in  space — no  measurable  qualities. 
Science  and  naturalism  are  partners,  both  intent  on  expla- 
nations, both  inclined  to  neglect  interpretation. 

The  idealist  calls  attention  to  the  fact,  which  in  his  opin- 
ion cannot  be  reconciled  with  mechanism,  that  the  most 
striking  consequence  of  evolution  has  been  the  increasing 
dominance  of  mind  in  our  world.  To  him  it  is  the  most  im- 
portant, vital,  challenging  single  fact  in  the  universe.  He 
regards  mind  as  the  reality  whose  unfolding  is  evolution.  To 
him  the  indestructibility  of  mind  may  seem  far  more  real 
than  the  indestructibility  of  matter.  He  thinks  mind  is  the 
reality  with  which  evolution  started,  and  mind  is  the  reality 
which  science  traces  in  its  expanding  knowledge  of  natural 
laws.  Whether  the  scientist  recognizes  them  as  such  or  not, 
laws  and  their  uniformities,  to  most  idealists,  are  an  expres- 
sion of  intelligence.  Since  only  mind  is  intelligent,  natural 
law  signifies  a  living,  knowing,  purposive  universe.  Call  it 
world-mind,  world-spirit,  God,  or  what  you  will — the  reality 
must  be  cosmic  and  conscious  and  evolving. 

Hugh  Stott  Taylor  thinks  that  science  has  drawn  far 
away  from  the  mechanistic,  deterministic  attitudes  that 
characterized  nineteenth  century  science,  but  there  is  still 
the  usual  lag  in  general  acceptance  of  the  change.  The 
idealist  sees  that  the  mechanical  view  of  things  as  a  whole 
lends  character  to  its  parts  and  tends  to  give  its  quality  to 
the  life  that  is  encompassed  by  it. 

The  idealist  cannot  accept  the  idea  of  a  mechanical  uni- 
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verse  with  its  determinism  exclusively  chemico-physical,  great 
as  the  laws  of  these  sciences  are,  because  it  reduces  human 
beings,  the  highest  expression  of  consciousness  yet  evolved, 
to  the  level  of  automata,  whose  intelligence  counts  for 
nothing,  whose  existence  is  therefore  devoid  of  sense.  The 
idealist's  world,  he  thinks,  has  sense!  Mind  is  its  surest 
reality  and  evolution  its  surest  intent. 

Through  the  long  history  of  life,  evolution  has  pro- 
ceeded through  individuals.  Whether  the  variations  have 
come  through  mutations  or  combinations,  whether  the  new 
qualities  became  established  or  sacrificed,  the  process  has 
been  carried  on  through  the  individual.  Our  democracy  is 
not  based  alone  on  the  claims  of  the  biological  human  being, 
nor  on  the  psychological,  but  on  the  whole  nature  of  man. 
Its  aims  must  satisfy  the  human  heart  as  well  as  man's 
understanding  and  biological  well-being.  Its  goals  must  be 
based  not  alone  on  what  is  but  also  on  what  ought  to  he. 
Devotion  to  a  common  bond  is  better  aroused  if  it  includes 
something  larger  than  existing  facts,  some  aspect  of  the 
looked-for  betterness  of  aspiration. 

The  somewhat  mythical  phrase  in  our  Constitution  about 
all  men  being  created  /ree  and  equal  was  used  to  justify  our 
attitude  toward  England,  not  to  change  the  relation  between 
our  slaves  and  their  owners.  It  may  nonetheless  help  put 
more  heart  into  those  working  toward  the  realization  of  the 
truth  in  the  myth,  "brotherhood  of  man."  The  democracy  we 
fight  to  defend  is  based  not  only  on  the  value  of  each  person, 
but  on  the  basis  of  that  worth,  individual  responsibility.  This 
is  the  veritable  nucleus  of  each  human  life. 
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In  the  strictly  deterministic  world  there  is  no  responsibility, 
no  freedom.  We  are  puppets  with  physics  and  chemistry 
pulling  the  strings,  but  with  no  recognition  of  laws  of  mind 
and  evolution  which  involve  purpose,  thus  removing  life 
from  the  void  of  meaninglessness  and  permeating  it  with 
meaning.  In  this  the  mechanism  of  the  naturalist  and  the 
mentalism  of  the  idealist  stand  opposed. 

Dixon  in  his  Gilford  Lectures,  The  Human  Situation, 
writes: 

So  with  nature.  Remarkable  indeed  had  been  her  works 
had  she  possessed  mind,  purpose  and  foresight,  but  how 
much  more  remarkable,  how  admirably  skillful  to  produce 
these  interesting  things  without  a  particle  either  of  inten- 
tion or  sense!  Perhaps  intelligence,  perhaps  brains  are  a 
mistake.  How  much  better  we  might  have  got  on  without 
themi  <^3 

The  idealist  cannot  forget  the  double  nature  of  the  process 
of  evolution.  That  it  has  produced  life  and  the  human  body 
is  a  wonder.  That  it  has  produced  mind  and  the  thinker  is 
more  wonderful  still. 

But  is  thinking  a  firm  reality  to  be  depended  on  to  prove 
our  point?  Naturalism's  attitude  toward  thinking  is  perhaps 
best  expressed  (in  lighter  vein)  in  Edman's  Four  Ways  of 
Philosophy,  "Thinking  is  the  very  late  achievement  of  an 
uneasy  animal  in  a  precarious  and  changing  environment;" 
to  interpret  the  universe  by  thought  is  "as  if  the  tail  should 
think  it  had  invented  the  procession  of  which  it  is  the 
tail."  44 

Does  an  examination  of  the  relation  of  the  human  bio- 
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logical  self  to  the  assumed  metaphysical  self  of  the  universe 
lead  to  any  findings  which  may  combat  meaninglessness? 
This  is  an  important  point. 

Each  human  individual  is  a  psychophysical  whole,  a  body- 
mind,  or  a  mind-body,  a  self.  As  a  living  organism  a  per- 
son is  no  permanent  structure.  He  is,  rather,  an  identifiable 
process,  undergoing  a  never-ceasing  interchange  with  an  ever- 
varying  environment.  Nor  is  this  biological  self  a  possessor  of 
conscious  intention  or  purpose.  These  are  qualities  of  mind 
only.  The  consciousness  of  the  biological  self  is  not  directly 
concerned  with  details  of  life  processes.  It  eats  because  it  is 
hungry,  not  primarily  in  order  to  build  its  body,  nor  breathes 
to  sustain  it,  nor  loves  that  offspring  may  continue  the  race. 
Consciousness  is  released  in  sleep  and  also  at  times  may  be 
completely  absorbed  with  other  matters.  It  is  therefore  recog- 
nized as  an  advantage  that  most  details  of  the  bodily  proc- 
esses, of  nutrition,  respiration,  circulation,  equilibration  of 
chemical  content,  endocrine  secretions,  coordination,  and  re- 
production are  carried  on  by  what  great  physiologists  have 
called  "The  Wisdom  of  the  Body" — with  little  attention  from 
consciousness.  Mind  supervises  the  intake  of  food  where  it 
makes  connection  with  the  beginning  of  the  alimentary  canal, 
but  is  wholly  useless  in  all  details  of  digestion  and  nutrition. 
Consciousness  can  interfere  with  normal  breathing  within 
limits,  as  when  swimming  under  water,  or  in  talking  or 
singing,  but  has  nothing  to  do  ordinarily  with  the  lifelong 
rhythms  of  inspiration  and  expiration  and  the  interchange 
of  gases  between  air  and  body-fluids  which  they  bring  about. 
Mind  may  not  control  this  or  that  single  muscle  but  manages 
groups  of  muscles  in  a  large  and  varied  number  of  wonder- 
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fully  coordinated  movements,  as  in  piano  playing  or  inter- 
pretive dancing.  We  recognize  the  presence  of  pleasure 
centers  placed  at  critical  control  points  which  insure  that  all 
the  ends  of  nature  will  be  met.  Biology  can  only  assert  that 
the  individual  is  built  through  the  processes  of  nature,  that 
its  form  is  preserved  in  spite  of  continuous  but  relatively 
slow  change  and  that  it  is  reproduced.  Biology  usually  thinks 
of  unobservable  mind  as  a  product  of  the  body,  but  can  see 
idealism's  reason  for  not  accepting  death  as  a  proof  of  this 
relation.  Science,  as  such,  can  assign  no  purpose  to  the  indi- 
vidual as  a  self  nor  look  for  any  meaning  in  its  existence.  If 
this  seems  an  inadequate  interpretation  of  a  human  life  by 
science,  can  idealistic  philosophy  give  a  more  satisfactory 
one  based  on  its  belief  that  mind  is  a  product  of  a  minded 
universe?  Can  the  biologist  and  the  idealist  join  hands  in 
their  effort  to  understand  the  human  individual?  Idealists 
eagerly  accept  all  the  facts  of  science  but  not  as  final  truths. 
Facts  need  interpretation  to  reveal  their  meaning. 

When  biologists  grant  that  mind  is  of  use  to  the  survival 
of  the  organism  and  that  this  is  biologically  its  function, 
they  have  one  clearly  defined  interpretation  or  meaning  of 
human  life.  On  the  physical  level,  supposedly,  the  organism 
and  its  lastingness  have  no  meaning — but  with  consciousness 
established,  everything  it  cares  for  has  meaning.  If  it  cares 
for  the  continuance  of  the  life  of  the  body,  as  a  human  being 
does,  then  its  life  takes  on  the  meaning  which  apparently  it 
had  for  nature — ^human  life  becomes  a  means  to  nature's 
possible  ends. 

It  is  surprising  that  consciousness  knows  nothing  about 
these  ends  of  nature.  As  we  have  seen,  mind  is  not  consciously 
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preoccupied  with  building,  maintenance  or  repair  of  bodily 
processes.  These  are  taken  care  of  as  factors  in  the  body's 
own  drives — leaving  mind  in  a  position  which  changes  the 
course  of  our  search.  Mind,  as  we  have  seen,  has  ends  of  its 
own.  Mind  can  serve  only  at  the  cost  of  being  master.  In 
other  words,  since  mind  is  by  nature  an  end-seeking,  pur- 
posive entity,  it  cannot  possibly  seek  any  ends  not  its  own. 
(The  whole  nervous  mechanism  is  arranged  with  this  pecu- 
liarity in  view,  as,  indeed,  it  had  to  be!)  And  it  is  impossible 
for  it  (mind)  not  to  seek  its  own  ends,  whether  or  not  these 
coincide  with  the  ends  attributed  to  nature. 

Having  evolved  as  an  instrument  and  a  servant,  mind  takes 
its  place  as  master  of  the  house,  serving  its  own  ends  by 
directing  energy.  Certainly  men's  minds  have  made  nature 
their  servant.  They  have  harnessed  electricity,  radio  waves, 
air  transport,  radium  emanations,  atomic  bombs;  have  built 
vast  dams  to  reclaim  deserts;  have  pumped  and  mined 
hidden  treasure  from  beneath  earth's  crust,  using  her  own 
vast  forces  to  reshape  her  own  immensities  until  nature  may 
become  man's  handiwork  as  he  has  seemed  to  be  hers.  Mind 
has  revealed  the  truths  of  science  and  helped  adjust  human 
beings  to  a  life  in  harmony  with  its  laws. 

This  reversal  of  dominance  is  what  is  meant  by  the  phrase 
that  means  have  become  ends — the  means  to  nature's  assumed 
interests  have  become,  for  the  human  being,  ends  in  them- 
selves. Instead  of  eating  to  live  and  seeing  to  live,  one  may 
live  to  see  and  to  eat;  instead  of  being  curious  in  order  to 
know  and  knowing  in  order  to  survive,  man  wishes  to  survive 
in  order  to  find  out  and  to  know.  "Knowing"  is  one  of 
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man's  durable  satisfactions;  he  makes  no  apologies  for  this 
absorbing  and  often  non-utilitarian  concern. 

A  chief  difference  between  human  minds  and  other  minds 
in  the  organic  series,  and  then  between  primitive  minds  and 
the  more  evolved  human  minds,  is  in  the  elements  of  self- 
questioning  and  world-questioning,  between  the  self-knowl- 
edge and  world-knowledge  which  lie  behind  the  world-model 
that  man  builds  in  his  mind.  Whether  the  world  can  be  con- 
sidered self-conscious  or  not,  it  has  produced  self-conscious- 
ness and  the  capacity  for  world-consciousness  in  man  and  in 
none  other  of  its  products.  This  sets  man  apart  in  any  order 
of  meanings.  A  reflective  mind  naturally  asks:  Is  there  any 
relation  of  kinship  between  myself  and  you,  the  living  uni- 
verse that  has  produced  me?  I  value  things;  do  you?  Are  you, 
who  made  my  being  possible,  like  me,  a  center  of  apprecia- 
tion, a  self  with  values,  with  qualities,  with  a  capacity  for  the 
discernment  of  meaning?  Are  my  sense  data  a  contact  between 
you,  a  living  world,  and  me,  a  living  mind?  Does  my  sense  of 
meaning  and  significance  have  any  relation  to  cosmic  mean- 
ing? If  so,  my  meanings  may  not  be  subjective,  products  of 
my  human  mind  alone,  but  may  be  objective  with  a  cosmic 
reality,  having  a  possibility  of  permanence  through  all 
changes  of  time  and  circumstances.  Meaning  would  thus 
descend  from  the  whole  to  me,  a  part.  The  value  of  experi- 
ence seems  to  shift  in  its  significance  with  varying  concep- 
tions of  the  nature  of  the  whole,  the  character  of  the  cosmos. 

Idealists  believe  that  life  has  meaning  not  only  because 
it  holds  meanings  and  these  parts  give  significance  to  the 
whole  but  also  because  meaning  descends  from  the  whole 
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to  the  parts.  The  individual  human  life  takes  on  significance 
from  its  relation  to  the  larger  totality  in  whose  meaning  it 
participates.  This  whole  to  the  idealist  is  a  living,  conscious, 
evolving  world,  a  universe  which  is  a  self  that  has  never  been 
without  mentality  and  meaning. 

Bit  by  bit  man  builds  a  model  of  his  world  from  materials 
brought  to  him  through  sense  experience,  through  reason, 
imagination,  sympathy  and  through  thought.  He  puts  life 
and  mind  and  destiny  into  the  frame  of  evolution  and  sees 
himself  in  relation  to  the  whole.  His  model  has  his  present 
range  of  expressiveness,  his  hope  of  future  boundaries  of 
ampler  dimensions.  It  is  a  model  of  the  world  within  his 
mind  with  himself  in  it  as  well  as  builder  of  it. 

Again  a  thoughtful  mind  must  question,  "What  is  the 
relation  of  me,  a  valuer,  and  my  values  to  the  cosmic  valuer 
and  cosmic  values?  Self-awareness  brings  inevitably  a  capacity 
for  self-scrutiny  and  self-estimation.  Have  I,  a  human  unit, 
any  contribution  to  make  to  the  whole?  Can  my  life  mean 
a  permanent  deposit  toward  the  dimensions  of  the  whole? 
Can  human  meanings  retain  validity  unless  they  find  a 
place  in  an  objective  mind  not  identical  with  nature?" 

Brinton  in  his  Ideas  and  Men  voices  the  belief 

.  .  .  that  man's  sense  of  values  is  a  groping  awareness  of 
the  organization  of  the  universe,  an  organization  not  evident 
to  unreflective  men,  not  provable  by  scientific  methods, 
never  wholly  plain  to  the  best  and  wisest  of  men,  but  an 
organization,  not  a  chaos.  Over  the  ages,  the  clearest  com- 
mon indication  of  this  feeling  is  the  term  natural  law, 
which  to  be  sure  did  not  mean  exactly  the  same  thing  to 
a  Stoic,  a  Scholastic,  or  an  eighteenth-century  philosopher, 
but  did  to  all  three  mean  a  faith  in  the  substance  of  things 
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hoped  for.  Or  to  put  it  another  way,  the  very  concept  of 
natural  law  means  that  those  who  hold  it  believe  that  the 
gap  between  the  real  and  the  ideal,  between  what  we  have 
and  what  we  want,  is  no  abyss,  not  actually  a  gap,  but  a 
relation.  Paul  summed  it  up  in  his  Epistle  to  the  Hebrews: 
For  here  we  have  no  continuing  city,  but  we  seek  one  to 
come.^^ 

As  man  is  more  than  a  scientific  fact,  so  his  life  is  more. 
He  takes  the  scientific  conscience  into  his  life  as  a  partner  of 
his  philosophy  and  religion  but  not  as  a  dictator.  Human 
evolution  seems  to  step  out  of  the  framework  of  physical 
fact  into  the  frame  of  metaphysical  truth  of  larger  and  more 
lasting  significance — suggesting  again  the  ancient  intuition 
that  in  the  nature  of  things  life  is  deeper  than  matter  and 
mind  deeper  than  life. 

The  measure  and  meaning  of  human  life  bears  a  direct 
relation  to  the  measure  and  meaning  of  the  universe.  This 
justifies  our  acceptance  of  the  teaching  "he  that  loseth  his 
life  shall  find  it." 
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Can  Man  Direct 
Evolution? 


Does  evolution  mean  mere  alteration,  perpetual  change  in 
any  direction,  or  is  the  ascending  level  of  organization  pro- 
gressing somewhere?  Upon  this  point  science  makes  no  pro- 
nouncement. It  has  nothing  to  say  of  better  or  worse,  higher 
or  lower.  There  is  still  much  that  science  cannot  know, 
much  that  lies  beyond  its  method.  These  matters  belong  in 
the  field  of  human  values.  Have  such  values  objective  truth 
or  do  they  shift  with  changing  standards,  or  evolve  to  suit 
conditions? 

If  all  living  things  with  their  variety,  intricacy  and  beauty 
have  evolved  from  the  first  stirrings  of  life  in  primal  slimes, 
can  the  evolutionary  process  be  considered  perpetual?  If  hu- 
man mind,  which  can  contemplate,  discover,  and  formulate  the 
amazing  pageant  of  evolutionary  history  has  developed  either 
from  or  through  early  self  awareness,  can  we  reasonably 
assume  that  evolution  may  keep  on  working?  We  have  been 
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considering  man  in  the  light  of  evolution,  but  we  must 
remember  that  we  can  consider  evolution  only  in  the  light 
of  man.  He,  alone,  of  all  life's  products  is  able  to  survey 
its  performance  and  pass  judgment  on  its  accomplishment. 
Man  alone  can  find  the  evolutionary  process  intelligible.  He 
is  its  most  significant  achievement:  he  can  ponder  and  deter- 
mine the  implications  of  this  fact.  The  common  belief  in  the 
doctrine  of  progress  had  built  itself  deep  in  human  thought. 
It  was  accepted  as  being  as  clear  and  basic  as  gravity.  The 
wars  and  revolutions  during  the  later  part  of  the  eighteenth 
century  did  little  to  disturb  the  firmness  of  this  belief;  but 
they  showed  that  progress  could  be  interrupted  in  its  ad- 
vance and  that  its  course  was  not  always  smooth  and  easy. 

The  nineteenth  century  showed  great  advances  in  science 
which  were  accompanied  by  inventions  and  enterprises  for 
putting  them  to  use.  Witchcraft  died  out,  cruel  sports  de- 
creased, some  slaveries  were  brought  to  an  end. 

Better  schools,  bigger  cities,  faster  travel,  more  varied  foods, 
and  even  education  for  women  came  to  pass  in  the  first 
quarter  of  that  century.  The  term  biology  was  first  used  in 
1802.  When  about  the  middle  of  the  century  Comte  made 
his  list  of  sciences,  they  were  mathematics  and  astronomy, 
physics  and  chemistry,  biology  and  psychology.  He  ended  the 
list  with  the  then-unheard-of  sociology.  The  science  of  man 
was  to  be  the  crown  and  climax. 

Geology  was  making  great  advances.  There  were  rumors 
that  the  earth  had  not  always  been  as  it  now  is.  Ideas  of 
evolution  were  cropping  out  in  various  centers  while  Darwin 
was  working  on  his  report  of  the  five-year  Beagle  Expedition 
with  its  strange  descriptions  of  geological  formations  con- 
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taining  fossils  of  animals  resembling  but  unlike  the  present- 
day  forms.  In  1859  Darwin  published  The  Origin  of  Species. 
The  disturbing  ferment  in  the  idea  of  evolution  appeared 
to  reinforce  the  popular  belief  of  progress  as  inevitable  and 
right.  The  theory  of  Natural  Selection  as  the  means  by  which 
evolution  had  been  brought  about  helped  men  to  believe 
it,  though  in  its  original  form  it  has  not  stood  the  test  of 
time. 

Evolution  as  a  process  of  creation  implied  that  the  forces 
which  had  shaped  the  universe  are  still  at  work,  continuous 
and  unceasing.  To  many  scientists  it  brought  a  great  epoch 
in  the  history  of  understanding  the  universe.  To  some  it 
seemed  to  be  as  truly  God's  way  of  working  as  the  more 
capricious  method  of  special  creation. 

When  through  radioactivity  the  next  great  epoch  came, 
abolishing  the  dogma  of  the  immutability  of  the  atom,  men's 
minds  were  much  more  easily  adjusted.  This  new  belief  did 
not  involve  human  origins  nor  faith  in  verbal  inerrancy  of 
the  Bible,  but  it  helped  immeasurably  in  understanding  the 
structure  of  the  universe.  Electrons  could  still  not  be  seen, 
but  Millikan's  Oil-drop  Venture  (1909-12)  showed  that  they 
were  neither  uncertainties  nor  hypotheses.  Atoms  could  lose 
or  take  on  electrons. 

But  sociology,  the  science  of  man,  made  less  progress.  Man 
as  a  factor  in  experiments  or  in  social  relations  seemed  too 
complex  to  be  predictable.  He  could  be  perverse.  His  "heart" 
could  be  wayward.  Man,  however,  was  proving  that  he  could 
have  a  part  in  directing  the  evolution  of  the  plants  and 
animals  he  raised  for  his  use.  Stocks  and  strains  were  being 
improved  by  careful  selection. 
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The  laws  under  which  evolution  has  operated  are  not 
capricious.  Each  radical  step  such  as  the  appearance  of  lungs 
and  the  shelled  egg  has  been  explorative,  experimental,  built 
upon  variations  of  already  existing  structures  and  functions. 
When  such  changes  led  to  new  environmental  realms,  new 
laws  were  operative.  Outbursts  of  changes  appeared:  muta- 
tions, new  adaptation,  new  variations  resulted.  Old  mecha- 
nisms working  under  new  conditions  were  perfected  for  new 
uses  as  in  the  establishment  of  the  control  of  body  tempera- 
ture and  the  internal  nourishment  of  mammalian  young. 
These  changes  established  new  levels  of  organization.  Are 
these  changes  of  levels  controllable  and  can  their  trends  be 
directed  by  human  intelligence? 

Scientists  are  sure  that  if  all  food  plants  were  "wiped  out," 
they  would  be  able  within  a  few  years  to  produce  from  wild 
species,  not  now  in  use,  as  many  edible  varieties  as  we  now 
have.  These  would  not  be  identical  with  our  present  kinds, 
but  equal  in  food  worth  and  taste  appeal. 

The  scientific  experimental  stations  where  such  work  is 
concentrated  "take  orders"  for  improvements  as  need  for 
them  develops.  The  yearly  butterfat  yield  of  milk  from  cows 
has  been  doubled  by  careful  selection  of  their  sires.  A  breed 
of  sheep  is  established  whereby  twin  births  are  the  rule,  not 
the  exception.  Persian  lamb  may  now  be  produced  in  this 
country  from  a  hardy  stock  developed  by  crossing  the  Persian 
with  a  sturdy  native  strain.  Pigs  "rolling  in  fat"  are  bred 
when  heavy  demands  for  lard  exist,  while  a  more  "stream- 
lined" variety  is  advised  when  the  lard  market  declines. 
There  is  still  hope  that  "bees  with  longer  tongues  and  bet- 
ter dispositions"  may  be  produced.  Wheat  resistant  to  rust, 
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pasture  grasses  suited  to  Florida's  soil  and  climate,  beets 
richer  in  sugar,  and  a  host  of  other  successes  have  been 
firmly  established.  Man  has  proved  that  he  can  direct  evo- 
lution in  plants  and  animals  toward  desired  ends. 

Man's  genetic  approach  to  human  evolution,  however,  still 
lags  in  its  adaptation  to  facts.  Can  human  evolution  be  di- 
rected in  the  human  group  and  in  the  individual? 

In  the  human  race  two  methods  of  race  improvement  have 
long  been  recognized.  The  first,  eugenics,  aims  to  increase 
the  better-than-average  stocks  of  human  beings  and  to  de- 
crease the  poorer  ones.  The  term  was  coined  in  Darwin's 
time  by  his  cousin  Francis  Galton,  an  early  and  distinguished 
student  of  heredity.  Eugenics  is  based  on  the  knowledge  that 
biological  progress  depends  upon  changes  in  the  germ  cells. 
In  1554  Jean  Fernal  wrote  in  Medicina  Paris: 

The  beginnings  of  our  being  are  therefore  of  much  mat- 
ter to  us:  those  who  are  of  health  by  birth  are  not  a  little 
fortunate.  By  consequence  it  would  be  a  great  good  for  our 
race  if  solely  those  who  are  sane  and  sound  gave  them- 
selves to  the  making  of  children.  For  if  the  husbandman 
know  that  for  the  sowing  of  the  land  the  best  seed  is  to 
be  chosen,  having  found  by  experience  that  from  a  poor 
seed  we  can  expect  only  a  miserable  harvest,  how  much 
more  strictly  should  that  be  practiced  in  the  propagation 
of  our  species. 

The  second  method  is  termed  euthenics,  which  aims  to 
improve  environment.  If  evolution  is  partly  a  process  of 
adaptation  to  environment,  obviously  much  depends  upon 
the  character  of  the  surroundings.  The  qualities  of  each 
human  being  result  from  the  interaction  of  intrinsic,  germi- 
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nal  factors  and  of  extrinsic,  environmental  ones.  While  both 
are  inevitable  in  the  development  of  every  individual,  the 
eugenist  emphasizes  nature  while  the  euthenist  stresses  nur- 
ture. The  two  are  unavoidably  complementary.  Both  aims 
are  now  included  in  the  field  known  as  eugenics.  After  dec- 
ades of  activity,  eugenics  is  now  ably  implemented  with  evi- 
dence from  many  lines  of  investigation,  controlled  experi- 
ments, carefully  kept  records,  and  scientifically  compiled 
statistics.  These  give  new  power  and  importance  to  its  ma- 
turer  vision  of  needs  and  possibilities. 

Naturally,  environmental  factors  have  proved  much  more 
manageable  and  measurable  than  germinal  ones.  As  a  result, 
eugenics  has  given  less  attention  to  pure  genetics  and  de- 
voted itself  more  to  interpreting  the  "increasingly  discrimi- 
nating" research  of  the  effect  of  environment  on  growth  and 
development.  The  new  trends  based  on  new  statistics  still 
need  to  be  combined  with  the  fundamentals  of  genetics  to 
keep  a  perspective  acceptable  to  both  science  and  sociology. 

In  both  these  fields  eugenics  is  fundamental  to  the  achieve- 
ment of  our  ultimate  hopes  for  a  better  world.  We  may  well 
ask  what  will  be  its  place  in  a  world  which  more  than  ever 
in  the  past  requires  character  and  intelligence  for  the  solu- 
tion of  its  problems. 

Intelligence  is  a  quality  of  great  value  to  the  social  group. 
Some  individuals  meet  their  difficulties  in  life  intelligently; 
others  meet  them  stupidly,  depending  on  how  much  mean- 
ing the  facts  involved  have  for  their  minds.  A  few  persons 
in  any  group  are  quick  to  grasp  what  is  significant  in  a 
complicated  situation  and  to  understand  the  relations  of  the 
various  factors  in  a  difficult  problem.  Others  show  themselves 
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markedly  deficient  in  ability  to  cope  with  relatively  simple 
problems  or  to  manage  their  affairs  with  ordinary  foresight 
and  success,  to  sift  the  important  from  the  unimportant.  Be- 
tween these  two  groups  of  deviates  are  all  the  intermediates 
included  in  the  term  "average  man,"  the  general  bulk  of 
any  population  which  includes  a  wide  range  of  variation  in 
intelligence.  Psychologists  find  equal  levels  of  intelligence 
in  all  socio-economic  groups.  They  agree  that  differences  in 
environment  cannot  account  for  variations  in  intelligence 
between  the  deviates  in  the  upper  and  lower  extremes,  al- 
though changes  in  environment  might  move  deviates  above 
or  below  certain  levels. 

Two  main  problems  in  our  country  center  in  what  we 
know  about  genetic  factors  in  eugenics:  first,  the  inheritance 
of  defects,  mental  and  physical;  second,  racial  problems  grow- 
ing out  of  differential  birth  rates  among  races  whose  distinc- 
tive physical  characteristics  make  assimilation  difficult.  A 
brief  survey  of  these  questions  has  a  direct  bearing  on  the 
subject  of  this  chapter. 

Concerning  the  inheritance  of  mental  and  physical  defects, 
it  is  natural  that  public  attention  and  special  social  and 
educational  services  have  been  more  concerned  with  the 
handicapped  deviates  in  our  population  than  with  the  gifted. 
The  unfortunate  persons  whose  capacities  and  achievements 
fall  below  the  standard  of  normal  abilities  are  often  unable 
to  care  for  themselves.  Some  cases  of  feeble-mindedness  are 
caused  by  illness,  accident,  or  injury  to  the  central  nervous 
system,  but  most  of  them  are  due  to  some  factor  in  inherit- 
ance. Whatever  the  cause  or  causes,  the  problem  for  us  is  a 
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double  one:  How  to  care  for  them?  What  can  be  done  to 
decrease  the  number  born? 

Various  estimates  of  the  reduction  of  feeble-mindedness, 
which  would  result  from  total  prevention  of  births  among 
definite  cases,  range  from  one-tenth  to  one-third  in  a  gen- 
eration. The  border-line  cases  and  carriers,  unconscious  of 
their  heritage,  complicate  the  problem.  Public  opinion  is 
being  aroused  slowly  but  surely  toward  community  respon- 
sibility for  the  sad  injustice  of  a  child  being  born  of  feeble- 
minded parents  or  being  brought  up  by  them.  Complete 
solution  of  the  problem  may  come  only  in  a  distant  future, 
but,  since  no  cures  are  known  for  feeble-mindedness,  public 
opinion  must  be  aroused  to  preventive  measures  already 
known  and  accepted. 

Mental  instability  and  insanity  are  occurrences  which  have 
not  decreased  markedly  with  improved  mental  hygiene  and 
higher  standards  of  living.  Insanity  occurs  chiefly  in  persons 
past  middle  age.  Since  the  survival  of  individuals  over  sixty- 
five  is  likely  to  increase  greatly  in  the  coming  years  (three- 
fold in  forty  years  is  the  estimate  given  by  experts),  the  pro- 
portion of  mentally  diseased  persons  will  probably  increase 
also.  Hereditary  factors  in  mental  disease  are  far  more  diffi- 
cult to  ascertain  than  in  physical  traits.  We  know  that  in  any 
human  organism  heredity  contributes  somewhat  to  the  weak- 
ness or  strength  with  which  environmental  stresses  are  met. 
We  yield  to  or  resist  difficulties  partly  with  the  susceptibili- 
ties with  which  we  are  born,  partly  with  the  growth  both  of 
character  and  physique  our  surroundings  have  fostered.  The 
large  number  of  a  patient's  relatives  who  also  suffer  from 
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schizophrenic  and  manic-depressive  psychoses  indicates  the 
extent  to  which  such  disorders  are  possibly  associated  with 
hereditary  tendencies  in  families. 

There  are  types  of  insanity  caused  by  alcoholism  and  by 
syphilis  in  which  hereditary  factors  are  hard  to  trace,  if  they 
exist.  The  weaknesses  to  which  these  causes  are  due  may  be 
genetic  or  they  may  be  environmental.  In  either  case,  there 
is  the  possibility  that  these  may  be  offset  by  stronger  biologi- 
cal organisms  or  by  better  balanced  mentality. 

The  seizures  which  give  the  chronic  disease  epilepsy  its 
name  are  symptoms,  rather  than  a  disease  itself,  which  ranks 
next  to  insanity  in  the  suffering  it  involves.  New  methods  of 
medication,  however,  with  substantial  help  from  the  brain- 
wave electronic  records  called  encephalograms,  have  brought 
the  dawn  of  new  hope  for  control  and  prevention  of  the 
seizures.  Organizations  for  the  education  of  the  public  and 
for  the  encouragement  of  research  on  the  subject  are  active 
and  give  promise  of  fruitful  work. 

In  our  country,  of  the  estimated  five  million  persons  sufiEer- 
ing  from  serious  incapacities  due  to  genetic  factors,  at  least 
two  million  of  them  are  tragedies  to  themselves  and  their 
families  and  a  heavy  burden  on  society.  The  blind,  the  deaf, 
the  crippled  and  some  criminals  who  possess  physical  de- 
fects, need  special  types  of  education  to  meet  their  handicaps 
and  sometimes  also  constant  care.  Such  defects  make  a  pub- 
lic health  problem  of  enormous  proportions  and  complexity. 
Its  solution  rests  upon  the  medical  profession  and  the  public 
health  authorities,  backed  by  informed  and  intelligent  pub- 
lic opinion.  The  only  satisfactory  method  of  approach,  since 
no  genetic  defects  can  be  cured,  is  prevention — decreasing 
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the  number  of  defectives  born.  Whether  this  shall  be  done 
by  strict  institutional  care  or  the  far  more  economical  and 
humane  one  of  sterilization,  each  state  must  decide.  The  lat- 
ter involves  no  mutilation,  no  loss  of  function  except  the  re- 
sulting infertility.  New  methods,  which  accomplish  this  end 
without  operation  and  which  are  reversible,  are  being  tested 
with  encouraging  results. 

Racial  problems  arise  from  genetic  factors  in  our  popula- 
tion, resulting  in  differential  birth  rates  among  our  races 
whose  distinctive  physical  characteristics  make  assimilation 
difficult  even  if  it  were  desirable — Negroes  in  our  South, 
Indians  in  our  reservations  and  Mexicans  in  our  Southwest. 
These  last  two  groups  are  doubling  their  numbers  in  each 
generation.  We  have  no  scientific  evidence  that  these  races 
differ  from  whites  in  their  genetic  capacity  to  develop  quali- 
ties of  social  value,  but  certainly  their  present  cultural  level, 
their  standards  in  education,  in  health  and  sanitation  are 
such  as  to  retard  and  complicate  their  own  progress  of  de- 
velopment as  well  as  that  of  the  surrounding  white  groups. 
The  same  difficulties  would  exist  in  our  South  were  not  the 
birth  rate  greatly  reduced  among  Negroes  by  the  prevalence 
of  diseases  which  cause  sterility.  If  the  present  campaign, 
with  new  methods  to  combat  these  diseases,  fulfills  its  prom- 
ises, an  increase  in  Negro  births  may  be  expected.  Racial 
problems  are  accentuated  by  any  tendency  of  smaller  groups 
to  increase  over  larger.  A  eugenic  program  will  aim  to  equal- 
ize any  disproportion  now  existing  between  whites,  blacks, 
Mexicans  and  Indians.  How  this  may  be  accomplished  will 
await,  perhaps,  our  solution  of  a  related  regional  problem 
without  the  racial  feature. 
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Regional  problems  which  cause  grave  concern  arise  from 
differential  birth  rates  in  various  regions  of  our  country. 
With  machinery  so  largely  replacing  man-power,  farms  can 
no  longer  absorb  either  their  increasing  population  or  their 
products.  The  Department  of  Agriculture  has  long  been  call- 
ing attention  to  the  "depressing  effects  of  high  birth  rates 
in  poor  rural  areas."  In  cities,  we  find  the  largest  families  in 
crowded  tenement  houses.  The  birth  rate  among  families  on 
relief  has  exceeded  that  of  the  Nation  as  a  whole.  The  excess 
of  children  is  among  those  least  able  to  care  for  them. 

The  old  moral  sanctions  for  large  families — a  high  birth 
rate  to  offset  a  high  death  rate — are  giving  way  to  the  new 
moral  sanctions  for  family  limitation  proportionate  to  stand- 
ards and  resources.  Family  limitation  has  already  proven 
(through  private  agencies)  to  be  the  wisest  way  to  lift  the 
unwanted  burden  of  disproportionate  births  from  the  poor 
and  ignorant.  Public  opinion  must  choose  between  a  policy 
of  informed,  voluntary  family  limitation  or  an  obligatory, 
tax-supported  aid  to  such  parents  as  are  unable  to  provide 
minimum  standards  of  housing,  nutrition,  and  health  for 
their  young. 

Among  some  groups,  scientific  contraception  has  long  been 
used  to  solve  personal  or  family  problems  by  limiting  the 
number  of  children  for  reasons  of  health,  child-spacing,  or 
economic  resources.  But  this  is  only  a  method.  Its  use  de- 
pends upon  a  sense  of  responsibility  for  the  children  to  be 
born  and  also  upon  an  acceptance  of  family  limitation  as 
part  of  the  culture  pattern  of  our  country.  Planned  parent- 
hood will  be  the  basic  means  of  building  eugenic  principles 
of  voluntary  parenthood  from  sound  stocks  into  our  evolving 
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population  policies.  Without  this  factor,  positive  eugenics 
will  remain  static,  theoretical,  and  ineffective. 

So-called  birth  control,  as  a  cause,  has  had  a  stormy  career. 
Its  issues  have  been  clouded  by  natural  and  by  organized 
obstacles  to  the  spread  of  scientific  information  through  pri- 
vate agencies  or  through  health  authorities,  including  doctors 
and  nurses.  Birth  control  has  been  unjustly  charged  with  the 
aim  of  race  suicide.  Planned  parenthood,  a  more  constructive 
term,  has  supplanted  it  in  general  use  and  embodies  the  aim 
of  race  betterment.  It  works  to  encourage  large  families  from 
fine  stocks;  to  discourage  any  births  from  defective  stocks;  to 
reduce  the  long  train  of  miseries  resulting  from  unwanted 
births  among  those  unable  to  provide  for  children;  to  estab- 
lish voluntary  parenthood. 

Increase  in  births  can  best  be  brought  about,  not  by  re- 
striction on  contraceptive  information  and  facilities,  but  by 
planning  educational  clinics  and  encouraging  ideals  which 
help  parents  to  desire  more  children,  and  by  forwarding 
measures  which  make  it  easier  to  give  them  a  healthy  up- 
bringing. 

The  eugenic  ideal  of  the  human  right  to  be  well  born  and 
well  built  through  wise  care  of  character,  health,  education, 
recreation  and  economic  security  is  basic  in  our  democratic 
venture.  Like  our  ideals  of  liberty  and  religious  freedom,  we 
are  willing  to  fight  to  defend  them.  But  we  do  not  fight  to 
impose  them  on  others.  We  can  only  humbly  point  the  way. 
Here  is  the  path  to  true  conservation  of  our  most  precious 
resource,  the  creation  of  individuals  who  alone  can  consti- 
tute the  true  grandeur  of  nations. 

Many  animals  show  a  capacity  to  make  a  change  in  their 
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environment  when  it  becomes  unfavorable  by  moving  away 
from  it.  Man's  conscious  thought  has  made  it  possible  to 
change  factors  in  the  environment  without  the  shift  of  loca- 
tion. The  invention  of  raising  food  instead  of  hunting  it 
may  have  been  the  first  step.  Slowly,  primitive  grains,  fruits, 
vegetables,  fungi,  and  animals  were  domesticated.  Cooking 
developed,  and  the  making  of  breads  was  followed  by  that 
of  wines  and  cheeses.  Food  was  only  one  field  of  invention; 
utensils,  shelters,  garments,  textiles  and  transport  developed. 
Man  gradually  learned  to  extend  his  muscular  effort  by  the 
use  of  levers,  wheels,  and  domestic  animals.  These  activities 
and  occupations  evolved,  but  their  significance  lies  in  the 
continuance  of  man's  evolution  through  them  upon  the  new 
plane  of  mental  evolution. 

Extensive  evolution  of  mind  has  taken  place  to  provide 
such  intentional  changes  in  environment  as  are  represented 
in  present  day  clothing;  in  heating,  lighting  and  air-condi- 
tioning systems  for  homes  and  other  buildings;  in  man's 
development  of  natural  resources;  in  his  changing  means  of 
transportation  with  its  air-conditioned  trains  and  ships  and 
its  details  of  heaters,  antifreeze  and  defrosters  for  automo- 
biles, its  oxygen  supply  for  flyers  above  the  stratosphere  and 
superchargers  for  their  engines;  in  the  establishment  of  hos- 
pitals and  control  of  infectious  diseases;  the  new  medicines, 
sun-lamps  for  health;  vitamins  to  supplement  even  the  best 
of  diets;  in  the  amenities  and  quickly  evolving  necessities  of 
all  the  arts  and  sciences. 

These  inventions  of  men  may  be  less  basic  than  life's  in- 
novations of  chlorophyll  and  haemoglobin,  less  triumphs  of 
organization  than  the  development  of  lungs  for  land-living 
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animals  and  the  precision  movements  of  chromosomes  and 
genes  to  secure  heredity  and  variation;  but  they  may  still  be 
regarded  as  life's  achievements.  Man's  inventions  and  organi- 
zations, however,  are  the  result  of  his  conscious  thought, 
which  shifts  the  chief  field  of  evolution  to  human  mind. 

Can  you  contemplate  the  changes  which  human  minds  have 
brought  about  in  human  life,  without  feeling  that  they  are 
the  expression  of  an  evolving  reality  that  has  been  behind 
the  whole  process  of  evolutionary  progress  and  the  depend- 
able laws  through  which  it  has  worked? 

In  human  evolution  the  appearance  of  conscious  thought 
was  a  new  level.  The  established  mechanisms  of  sense  organs, 
nervous  system  with  brain,  which  adjusted  the  activity  of 
muscles  to  surrounding  conditions,  had  new  factors  to  reckon 
with  when  conceptual  thought  dawned  and  language  was 
born. 

Was  what  Wilson  calls  the  "miraculous  birth  of  language" 
due  to  chance  or  was  it  the  thrust  of  some  minded  reality, 
lifting  the  processes  of  human  evolutionary  progress  to  a  new 
mental  level  where  mind  was  implemented  by  language  and 
both  mind  and  its  means  of  expression  could  evolve?  The 
non-spatial  realm  of  human  thought  gave  a  new  field  of  ac- 
tivity. As  was  the  case  in  the  radical  change  to  man's  erect 
posture,  new  difficulties  arose;  situations  and  results  might 
be  new  in  quality.  Old  structures  were  used  but  new  laws 
were  operative;  new  tempos  became  possible.  Words  became 
storehouses  not  only  for  visible  objects  and  acts  but  also  for 
invisible  feelings.  Intangibles  could  be  shared.  Since  then, 
mankind  has  always  needed  the  great  prayer  from  Phaedrus, 
"May  the  outward  and  the  inward  man  be  at  one." 
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If  you  have  watched  the  dawn  of  consciousness  and  of  con- 
ceptual thought  in  an  infant  and  the  later  growth  of  associa- 
tion, language  and  reason  in  the  child,  you  have  the  pattern 
of  the  probable  development  of  these  characteristic  activities 
in  the  human  race.  In  the  long  history  of  evolutionary  proc- 
esses the  step  to  conscious  thought  was  comparatively  recent. 
It  was  a  momentous  step,  working  great  changes,  but  its  chief 
results  are  doubtless  still  to  come.  The  marvel  of  its  new 
plane  of  activity  is  often  overlooked.  To  only  a  favored  few 
is  thinking  a  source  of  pleasure  or  profit.  The  effort  required 
is  met  by  the  usual  lag  opposing  new  demands  on  old  struc- 
tures. It  suggests  the  need  of  a  more  intelligent  use  of  the 
processes  of  education  and  a  more  broadly  philosophical 
grasp  of  its  aims. 

Education  in  the  United  States  has  been  a  responsibility 
of  the  state  for  many  years,  but  recently  the  younger  and 
the  older  age  levels  are  receiving  added  attention.  Nursery 
schools,  kindergartens,  classes  for  the  subnormal  and  some 
special  groups  for  the  most  gifted  are  taking  care  of  young- 
sters, while  extension  courses,  adult  education,  more  scholar- 
ships and  adjusted  entrance  requirements  to  colleges  and 
state  universities  provide  more  generously  for  older  groups. 

Perhaps  the  greatest  change  of  all  has  come  through  the 
recognition  of  the  need  for  recreational  facilities  used  largely 
by  children  in  family  groups.  The  National  Recreation  Asso- 
ciation, through  its  literature  and  its  training  of  leaders  for 
both  city  and  country,  has  expressed  its  conviction  that  "fam- 
ilies that  play  together  stay  together."  Parks,  tennis  and 
basketball  courts,  football  and  baseball  fields,  public  golf 
courses,  dams  which  impound  water  to  provide  swimming 
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in  summer,  skating  and  hockey  in  winter,  and  other  re- 
sources, such  as  bathing  beaches  and  safe  boating,  coasting 
reservations  and  ski  trails  have  come  into  appreciated  use. 
Many  of  these  listed  activities  originated  in  towns  or  coun- 
ties and  were  then  taken  over  by  the  states. 

The  United  States  as  a  country  has  been  slow  to  feel  that 
the  individual  deserved  and  sometimes  required  the  help  of 
his  community.  It  can  no  longer  be  said,  however,  that  our 
government  spends  more  on  pigs  than  on  people.  The  large 
proportion  spent  for  old  age  security  is  due  to  the  fact  that 
while  modern  science  is  prolonging  the  life  span,  industry  is 
shortening  the  period  of  employment.  Modern  industrial  so- 
ciety does  not  provide  subsistence  for  the  aged.  Does  it  pro- 
vide maintenance  at  the  other  end  of  the  life  span?  Children 
cost  much  more  now  than  when  eighty  per  cent  of  our  peo- 
ple lived  on  farms  and  the  feeding  of  children  meant  outlay 
of  time  and  effort  rather  than  money. 

Whatever  we  may  think  of  the  wisdom  and  the  future  of 
these  paternalistic,  centralized  activities  of  government,  the 
measures  have  come  about  through  the  recognition  of  social 
needs  and  are  aimed  at  the  conservation  of  human  values. 
They  are  all  intended  to  help  environmental  factors  in  the 
lives  of  our  people.  Such  benefits  as  they  may  add  to  the 
growth  and  development  of  our  country's  children  may  aid, 
but  in  no  way  replace  well-bom  parents,  willing,  as  of  old, 
to  work  hard,  to  make  sacrifices,  to  develop  their  own  grow- 
ing intelligence  as  well  as  that  of  their  children,  to  cherish 
the  old  moralities  in  new  applications  to  a  changing  world. 
The  eugenic  program  under  whatever  type  of  government 
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will  always  aim  to  encourage  independence,  to  strengthen 
character  and  to  develop  balanced  personalities. 

How  far  is  the  human  individual  responsible  for  his  own 
development,  and  thus,  for  his  own  share  in  shaping  the 
curve  of  human  evolution?  Human  lives  are  mixed  together 
in  a  vast  network  made  from  the  interweaving  of  various 
strands  of  genes,  not  in  any  one  plane,  but  radiating  in  all 
directions  in  an  ever-enlarging  sphere.  Looking  at  it  from 
outside,  you  can  understand  that  the  knots  formed  by  unions 
at  intersections  may  give  rise  to  new  strands.  You  are  not 
surprised  that  different  knots  should  have  characteristic  pe- 
culiarities and  also  form  new  strands  that  are  unique.  But 
can  you  put  yourself,  with  your  whole  range  and  detail  of 
experience,  without  which  to  you  the  entire  universe  might 
be  non-existent,  in  a  relation  of  identity  to  one — ^just  one — 
of  all  the  billions  of  knots  tied  from  the  strands  of  the  past? 
Are  you  so  much  a  product  of  gene  combination  that  if  that 
knot  had  never  existed  you  would  never  have  existed?  What 
is  the  relation  of  the  physical  gene  combination  that  is  yours 
to  the  conscious  self  that  is  you?  Is  there  something  for  which 
genes  cannot  account?  Is  there  some  reality  of  self  into  which 
gene  combinations  enter  and  whose  interaction  with  environ- 
ment determines  the  individuality  of  selves? 

Modern  psychology  tends  to  supplant  the  term  self  with 
the  term  personality,  defining  it  variously  as  a  total  outcome 
of  an  individual's  mental  organization,  comprising  all  his 
permanent  mental  conditions  and  organized  experiences  at 
any  period  of  life.  But  personality  seems  to  be  dynamic — 
the  result  of  the  "interaction  of  all  psychophysical  systems 
within  an  individual  which  determine  his  unique  adjustment 
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to  the  environment."  The  significance  of  the  word  self  for 
many  is  this  dynamic  factor,  the  determining  agent  of  adap- 
tation which  imphes  responsibilities.  Is  there  a  self-deter- 
mined you  in  combination  with  the  you  brought  about  by 
your  heritage  of  genes?  Are  you  limited  in  your  possibilities 
by  your  gene  actualities  or  can  you  use  your  unique  gene 
birthright  creatively?  The  reality  behind  the  phrase  "the 
dignity  of  man"  is  based  not  only  on  man's  unique  capaci- 
ties but  on  his  responsibility  for  the  use  he  makes  of  them. 
You  can  supposedly  do  nothing  to  change  the  genes.  You  are 
outfitted  with  them  "for  better  or  for  worse."  Are  the  educa- 
tional processes  of  your  home,  your  school,  your  church,  your 
community,  your  country  responsible  for  all  your  character- 
istics not  determined  by  genes?  Or  is  there  a  free  self  which 
chooses  how  it  shall  be  built?  Biology  takes  invisible  genes 
on  faith  and  proves  them  by  experiment  but  has  nothing 
definite  to  say  about  selves  except  that  each  is  a  center  of 
life  and  that  they  vary. 

Scientific  psychology's  rapid  advance  has  been  largely  due 
to  what  it  has  learned  from  the  body.  It  ventures  no  assump- 
tions about  freedom  of  the  will.  It  is  not  ready  to  say  that 
man  is  more  than  an  object  in  nature  because  he  is  more 
than  a  fact.  Facts  are  not  conscious  of  facts;  the  self  is.  Facts 
to  themselves  have  no  value;  the  human  self  has  values. 
These  values  shift  with  experience;  but  you  act  at  any  time 
in  view  of  the  values  and  meanings  facts  hold  for  you.  Self 
comes  to  feel  that  it  is  a  value;  that  it  has  a  meaning  and  a 
worth  beyond  the  bare  facts  of  its  existence.  There  may  be 
tides  of  circumstance  which  no  one  can  withstand,  but  the 
way  the  self  takes  such  happenings  is  more  important  than 
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the  thing  that  happens.  To  many  thoughtful  people  the  uni- 
verse seems  to  have  a  meaning.  If  it  has,  you  will  eventually 
come  to  understand  your  relation  to  it,  its  vast  realities,  its 
long  evolutionary  history  and  its  future  possibilities.  You 
have  a  standing  in  the  universe.  You  alone  have  the  self- 
knowledge  which  will  tell  you  whether  or  not  reaction  ex- 
periments, conditioned  responses,  and  curves  of  learning 
reveal  the  essence  of  yourself  and  express  your  value. 

Both  biology  and  psychology  have  one  source  of  evidence 
about  selves  not  to  be  overlooked  in  considering  the  distinct- 
ness of  individuals.  In  the  case  of  identical  twins,  the  initial 
gene  combination  is  believed  to  divide  into  two  separate 
parts  at  a  very  early  stage  in  its  development,  giving  rise  to 
two  distinct  individuals.  You  might  easily  expect  more  pre- 
cise likenesses  than  really  exist  in  such  twins.  They  have  the 
same  eye  color,  the  same  hair  texture;  their  fingerprints  and 
also  their  toe  prints,  with  occasional  exceptions,  are  identi- 
cal. The  remarkable  thing  is  not  that  they  are  very  like  each 
other;  not  that  there  are  recognizable  differences  between 
them;  but  that  they  are  actually  two  distinct  persons,  two 
identifiable  selves,  who,  while  they  often  say  the  same  thing 
in  the  same  way  at  the  same  time,  and  may  spell  backward 
the  same  words  when  they  are  writing  in  separate  rooms,  may 
still  have  very  different  dispositions,  reacting  very  differently 
to  life's  stresses  and  strains,  its  joys  and  sorrows.  Under  no 
circumstances  could  you  find  two  individuals  whose  develop- 
mental conditions  are  so  nearly  alike.  They  are  of  the  same 
sex,  age,  and  have  the  same  heritage  of  genes;  yet  the  selves 
may  be  very  unlike. 

There  is  no  moment  when,  either  as  parent  or  as  offspring, 
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we  are  conscious  of  a  self  being  transmitted,  either  from 
within  or  without.  Is  it  like  the  body,  something  first  given, 
then  built  by  yourself?  Your  body  develops  in  a  general  an- 
cestral type  of  structure,  using,  in  a  manner  determined  by 
the  genes,  whatever  materials  are  at  hand.  You  learn  your 
body  and  come  to  dominate  it.  You  fit  it  to  your  uses.  What 
it  does,  you  do.  It  is  a  symbol  to  others  of  what  you  are  and 
of  what  you  value.  Is  there  a  reality  of  selj  which  evolves,  or 
is  the  process  mere  development? 

With  the  development  of  the  science  of  electronics,  the 
atom  bomb,  and  the  concept  of  the  constitution  of  all  matter 
as  electrical,  new  vision  has  come  to  the  general  public  of  the 
possible  future  evolution  of  mind.  It  is  undoubtedly  the  chief 
arena  of  present-day  evolution,  but  the  curve  of  its  progress 
is  still  to  be  determined.  Can  we  direct  or  control  this  curve? 

There  has  been  a  great  increase  in  knowledge  and  in  the 
means  of  integrating  knowledge.  Any  age,  rich  in  the  suc- 
cesses of  science,  is  hindered  by  their  very  bulk  in  making 
them  a  unity.  Our  present-day  triumphs  in  control  over  na- 
ture in  the  fields  of  theoretical  and  applied  science  are  in 
strong  contrast  to  our  failures  in  ordering  our  own  lives  as 
evidenced  by  our  personal  tragedies  and  by  the  world's  wars 
and  disunities.  Apparently,  faith  that  there  is  latent  order  in 
this  seeming  chaos  has  to  come  from  within;  it  is  not  appar- 
ent from  daily  experience.  Hugh  Stott  Taylor  writes: 

Science  is  an  intellectual  technique;  it  can  never  be  a 
moral  dynamic.  Science  occupies  a  sure  place  in  the  hier- 
archy of  knowledge  but  it  can  never  hold  the  supreme 
place.  Its  great  contributions  can  be  used  both  for  good 
and  for  evil.^« 
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Science  is  not  responsible  for  the  uses  to  which  it  is  put.  Man 
determines  that.  Thinking  is  the  needed  moral  dynamic. 

The  level  of  man's  mental  activity  can  continue  to  be 
raised  along  the  lines  of  mental  energy,  acuteness  and  range 
of  perception,  trustworthiness  of  memory,  clarity  of  thought 
and  expression,  synthetic  grasp  and  intuitiveness,  analytical 
capacity,  creative  imagination  and  balance  of  judgment, 
sympathy  and  compassion;  but  if  these  are  to  have  a  part  in 
man's  evolution  they  must  be  secured  by  deliberate  purpose 
in  personal  and  public  education.  We  know  more  than  we 
did  about  how  minds  work;  but  there  is  little  agreement  as 
to  the  ends  for  which  they  should  work.  To  give  direction 
to  human  evolution  we  must  have  an  aim.  Mental  activity  as 
man's  latest  implement  for  his  evolution  is  not  something 
fixed  and  finite,  but,  like  every  other  factor  in  the  evolution- 
ary process,  is  subject  to  modification,  improvements  or  de- 
generations. 

The  truly  significant  controls  for  man  to  establish  are  not 
those  of  environment  alone  but  those  of  his  own  mental 
states,  his  independence  of  stimulants,  the  adjustment  of  his 
emotional  conflicts,  his  steadiness  of  purpose,  his  range  of 
sympathy,  his  capacity  to  put  himself  in  the  "other  fellow's 
place,"  his  disinterestedness  and  unselfish  concern  for  others, 
his  spiritual  perceptions.  He  needs  to  know  what  values  and 
meaning  he  wishes  life  to  hold,  then  shape  his  life  to  secure 
them.  Aims  or  their  lack  are  in  constant  control  of  man's 
present-day  evolution.  You  are  a  part  of  the  problem  in- 
volved or  a  part  of  its  solution;  you  cannot  be  both.  Power- 
ful leverage  is  required  to  bring  the  latent  order  of  a  durable 
peace  out  of  the  chaos  of  clashing  nationalisms  in  our  evolv- 
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ing  world.  This  can  come  only  through  the  possession  of  a 
heart  of  peace  in  each  individual  developing  in  these  trou- 
bled times. 

Centuries  ago  Archimedes  said,  "Give  me  a  lever  that  is 
long  enough  and  a  place  on  which  to  stand  and  I  can  move 
the  whole  world."  Our  ideals  of  education  are  high;  our 
buildings  and  laboratories  are  incomparable.  As  levers  these 
ideals  should  prove  long  enough.  But  our  commitment  to 
them — the  place  on  which  we  stand — do  our  convictions 
falter?  Are  we  on  firm  ground?  The  results  suggest  the  shift- 
ing sands  of  self-sufficiency  rather  than  the  eternal  rock  of 
God's  purpose  and  the  availability  of  His  power.  Our  lives 
make  transparently  clear  the  values  by  which  we  live  and  the 
depth  of  our  dedication  to  them. 
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CHAPTER  THIRTEEN 


Are  Science  and 
Religion  at  Odds? 


The  function  of  religion  in  human  life  may  well  be  the  com- 
pletion of  the  unfinished  world-view  of  science,  for  while 
science  deals  with  facts,  religion  and  philosophy  are  chiefly 
concerned  with  the  value  and  meaning  of  facts,  which  sci- 
ence taken  alone  would  omit. 

The  business  of  science  is  to  discover  facts  and  the  rela- 
tions between  them  so  that  men  may  understand  the  world 
and  use  it  for  their  ends.  Science  has  little  to  say  about  what 
these  ends  shall  be,  or  which  are  worth  pursuing. 

Religion  works  for  discernment  by  each  individual  of  his 
personal  relation  to  the  whole  of  things — the  most  real,  the 
eternal — but  regards  this  whole  as  a  region  of  value  rather 
than  fact.  Religion  with  its  values  is  like  light,  itself  invisi- 
ble, but  making  all  other  values  visible. 

Philosophy  centers  its  interest  on  what  reason  can  do  for 
meaning  and  consistency  in  the  whole — to  satisfy  the  whole 
man. 
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Religion  has  aimed  to  meet  the  needs  of  the  heart  of  man- 
kind with  its  intuitions  and  its  spiritual  hungers. 
In  his  Gifford  Lectures,  Dixon  said: 

We  know  more  than  ever  was  known  and  are  convinced 
that  we  know  nothing  of  what  we  most  wish  to  know.  We 
distrust  more  utterly  than  has  ever  been  mistrusted  the 
very  intellect  which  has  achieved  so  many  and  so  signal 
triumphs  .  .  . 

The  failure  of  science,  as  anyone  can  see,  is  its  failure  to 
minister  to  the  needs  of  the  soul.  The  failure  of  religion 
lies,  on  the  other  hand,  in  its  inability  to  meet  the  needs 
of  the  intellect,  to  answer  the  innumerable  questions  we 
ask  ourselves  and  must  ask  ourselves.^^ 

Religion  is  indebted  to  science  for  the  continuously 
stretched  horizons  and  resulting  forward  steps.  Has  religion 
had  any  balancing  contribution  to  make  to  science?  The  re- 
lation is  perhaps  more  difficult  to  see.  The  rapid  develop- 
ment of  science  has  impressed  us  with  the  elements  of  change 
and  relativity,  and  has  resulted  in  some  activities  carried  on 
merely  for  the  sake  of  change  and  relativity. 

Religion  has  aimed  to  keep  alive  individual  discrimination 
between  the  eternal  and  the  outworn  or  outmoded;  between 
the  truth  of  values  and  the  values  of  truth.  Religion  has  held 
firmly  to  its  belief  in  a  divine  thread  in  human  history,  not 
imposed  from  outside,  but  arising  from  within  human  minds. 

Religion  has  seen  that  the  most  important  events  in  a  liv- 
ing history  take  place  in  human  minds;  they  are  decisions. 
Influenced  as  these  are  by  motives,  by  passions,  by  values, 
they  are  not  provable  facts,  nor  can  their  presence  and  ef- 
fectiveness be  measured  alone  by  observable  results.  To  reli- 
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gion,  ideas  are  the  most  effective  forces  in  the  world.  They 
may  keep  on  working  long  after  their  obvious  power  has 
disappeared.  Their  reality,  like  their  power,  being  unveri- 
fiable,  may  escape  the  scientific  historian. 

The  advance  of  physical  science  has  compelled  men  re- 
peatedly to  revise  their  ideas  of  such  matters  as  the  universe, 
their  explanations  of  planetary  motion,  their  estimates  of  the 
age  of  the  earth,  their  beliefs  about  the  origin  of  the  human 
species,  their  ideas  about  atoms,  the  relations  of  matter- 
energy,  and  their  inferences  that  human  history  can  be 
known  only  through  a  record  of  provable  facts.  The  natural 
and  wise  reluctance  of  men  to  accept  new  views  until  they 
have  been  proved  to  be  true  views,  and  the  prolonged  dis- 
agreement about  implications  of  the  evolution  theory,  have 
led  to  the  so-called  conflict  between  science  (evolution)  and 
religion  as  set  forth  in  the  Bible.  It  is  now  easy  to  see  that 
this  controversy  has  been  not  so  much  between  evolution 
and  religion  as  between  ancient  and  modern  scientific  views 
of  nature  and  creation.  But  has  this  point  of  view  brought 
a  complete  truce? 

Because  of  their  Book,  Judaism  and  Christianity  have 
always  been  counted  among  the  world's  learned  religions. 
Someone  has  said  that  it  takes  learning  to  sift  out  the  chaff 
of  Hebrew  contemporary  thought,  such  as  the  Cosmology 
of  Moses,  from  the  kernel  of  truth  wrapped  within  it.  But 
great  spiritual  truths  are  in  that  Book.  As  a  cumulative  rec- 
ord during  long  centuries  of  the  discoveries  of  the  human 
spirit  about  its  relation  to  God,  it  can  never  be  discarded. 

By  the  beginning  of  the  twentieth  century,  the  peoples  of 
Europe  had  generally  ceased  to  be  troubled  by  the  scientific 
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discrepancies  of  the  Bible  or  by  the  supposed  implications  of 
the  theory  of  evolution.  Higher  criticism,  reverent  and  schol- 
arly, has  taken  the  edge  from  belief  in  the  verbal  inerrancy 
of  the  scriptures.  In  America,  however,  the  opposition  of 
fundamentalists  to  evolution  in  a  few  states  resulted  in  leg- 
islation (1925)  against  the  teaching  of  evolution  in  the  state- 
supported  institutions  of  those  states.  Consequently,  the  idea 
still  prevails  in  many  parts  of  the  United  States  that  choice 
must  be  made  between  evolution  and  religion,  since  the  two 
are  assumed  to  be  incompatible.  The  fundamentalist  takes 
literally  Biblical  statements  which  to  most  people  seem  stated 
metaphorically.  As  to  the  details  of  the  origin  of  species,  the 
Book  of  Genesis  is  significantly  silent.  Nothing  is  said  there, 
however,  which  excludes  the  possibility  that  evolution  is  a 
process  of  creation.  The  Hebrew  conception  of  the  universe 
was  naive,  and,  in  the  light  of  recent  discoveries,  wholly  un- 
tenable. The  religious  value  of  the  Bible,  however,  does  not 
depend  upon  its  scientific  accuracy  in  astronomy,  geology, 
and  biology. 

Science  and  religion  have  to  do  with  different  fields  of 
human  experience.  The  physical  sciences  attempt  to  explain 
observed  facts  in  mechanistic  terms.  The  basis  of  religion  is 
found  in  man's  capacity  to  appreciate  spiritual  values  and 
to  be  loyal  to  them.  It  is  as  futile  to  charge  evolution  with 
atheism  as  to  make  that  charge  against  the  theory  of  the 
gene,  or  the  atomic  theory.  Evolution  is  no  substitute  for 
God.  Many  regard  it  as  God's  dynamic  way  of  working.  The 
theory  of  evolution  is  not  to  be  understood  as  an  attempt  to 
explain  the  order  of  nature  or  the  original  constitution  of  the 
universe.  Nor  does  it  attempt  to  decide  the  metaphysical 

26y 


THE    UNIVERSE   AND   YOU 

problem  o£  what  sort  of  "stuflE"  the  universe  in  reality  con- 
sists. It  does  not  answer  the  ancient  query  of  "God  or  no 
God?"  Evolution  is  a  creative  process,  whereby  new  types  of 
organisms  are  produced. 

Here  is  a  page  from  the  Autobiography  of  Robert  A.  Mil- 
likan,  first  published  in  Science  in  1923. 

We,  the  undersigned,  deeply  regret  that  in  recent  con- 
troversies there  has  been  a  tendency  to  present  science  and 
religion  as  irreconcilable  and  antagonistic  domains  of 
thought,  for  in  fact  they  meet  distinct  human  needs,  and 
in  the  rounding  out  of  human  life  they  supplement  rather 
than  displace  or  oppose  each  other. 

The  purpose  of  science  is  to  develop,  without  prejudice 
or  preconception  of  any  kind,  a  knowledge  of  the  facts,  the 
laws,  and  the  processes  of  nature.  The  even  more  impor- 
tant task  of  religion,  on  the  other  hand,  is  to  develop  the 
consciences,  the  ideals,  and  the  aspirations  of  mankind. 
Each  of  these  two  activities  represents  a  deep  and  vital 
function  of  the  soul  of  man,  and  both  are  necessary  for 
the  life,  the  progress,  and  the  happiness  of  the  human  race. 

It  is  a  sublime  conception  of  God  which  is  furnished  by 
science,  and  one  wholly  consonant  with  the  highest  ideals 
of  religion,  when  it  represents  Him  as  revealing  Himself 
through  countless  ages  in  the  development  of  the  earth  as 
an  abode  for  man  and  in  the  age-long  inbreathing  of  life 
into  its  constituent  matter,  culminating  in  man  with  his 
spiritual  nature  and  all  his  Godlike  powers.^^ 

The  statement  is  signed  by  sixteen  of  our  most  distin- 
guished religious  leaders,  by  fifteen  top  scientists  and  by 
fourteen  great  men  of  affairs. 

Modern  religion  and  religious  scientists,  then,  think  of 
God  as  the  mind,  intelligence  and  will,  whose  creative  ac- 
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tivity  is  expressed  in  all  the  phenomena  of  nature  traced  by 
science  in  its  work.  It  believes  the  universe  not  only  created 
by  the  divine  will,  but  momentarily  supported  by  the  per- 
petually creative  activity  of  that  will.  All  the  phenomena  of 
nature  are  manifestations  of  that  activity  and  the  uniformity 
of  natural  law  the  consistent,  steady  operation  of  that  will. 
These  laws  have  all  the  austerity  and  all  the  benevolence  of 
nature.  They  may  crush  us  as  well  as  sustain  and  restore  us. 
But  Hebrew  consciousness  of  the  presence  of  God  and  the 
search  for  His  guidance  remain  as  the  dominant  influence  in 
modern  religious  thought. 

On  the  north  rim  of  the  Grand  Canyon,  a  group  of  eager 
listeners  had  heard  the  ranger-naturalist's  masterly  exposi- 
tion of  the  formation  of  the  mile-deep  mass  of  rock — its  re- 
peated up-liftings  and  down-wearings,  its  three  submergences 
beneath  the  sea  where  new  deposits  of  sediment  with  living 
forms  gave  the  successive  fossil  records — before  the  mighty 
Colorado  began  its  slow  cutting  of  the  incredible  gorge.  As 
we  filed  mutely  back  from  the  profound  experience,  my  at- 
tention focussed  on  a  disconsolate  figure  seated  on  a  rock, 
once  more  surveying  the  vast  spectacle. 

"You  look  discouraged,"  I  said.  "What's  the  trouble?" 

"What  I'd  like  to  know,"  she  answered  with  no  prelimi- 
naries to  me,  a  complete  stranger,  "is  where  does  God  come 
in?" 

The  modem  answer  is  that  God  doesn't  come  in  at  all.  He 
is  already  and  always  in  I  To  me  the  deepest  truth  in  the 
world  is  this  incarnation  of  the  World  Spirit  in  the  facts  of 
sense.  It  is  impossible  for  anyone  who  has  breathed  the  spirit 
of  modern  science  to  believe  in  an  absentee  God,  whose  will 
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is  external  to  that  which  it  has  made.  The  mature  thought 
of  God  conceives  of  Him  as  the  intelligence  working  in  and 
through  natural  law.  When  a  scientist  seems  to  leave  God 
out,  it  may  be  because  the  world  as  a  whole  is  not  the  field 
of  his  science,  or  it  may  be  because  the  scientist  is  a  mech- 
anist who  accepts  strict  determinism  as  final,  excluding  all 
causes  and  purposes. 

In  this,  we  touch  the  heart  of  today's  most  fundamental 
conflict  between  science  and  religion.  Science,  which  deals 
with  facts,  needs  to  consider  no  final  causes,  no  purposes  to 
accomplish  its  work.  Science  tries  to  find  out  how  things  op- 
erate, not  what  they  are  for;  to  know  their  ways  and  to 
explain  them  without  asking  for  ultimate  causes. 

Some  scientists,  having  no  use  for  values  nor  purposes  to 
explain  their  work,  assume  that  the  laws  of  chemistry  and 
physics  rule  all  happenings  and  that,  therefore,  there  can 
be  no  values  nor  meanings  in  the  universe.  But  why  the 
reverential  attitude  of  the  scientist  toward  his  own  work,  his 
scientific  conscience,  scrupulous  truthfulness,  disciplined  ex- 
actness and  lifelong  devotion,  if  there  are  no  meanings  or 
purposes?  Why  fight  against  totalitarianism  if  we  and  our 
opponents  are  helpless  automata?  Why  believe  in  democracy 
if  its  distinctive  quality,  the  worth  of  the  individual,  and  the 
moral  responsibility  of  each  person  for  his  decisions  and  his 
acts,  cannot  qualify  as  true  in  the  crucible  of  science?  The 
mastery  of  our  material  environment  may  lead  us  to  disaster 
unless  the  nothingness  of  matter  has  a  right  relation  to  the 
allness  of  mind,  of  law,  of  world  spirit. 

The  question,  What  is  religion?  has  been  variously  an- 
swered. Religion,  like  life,  is  difficult  to  define  and  for  the 
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same  reason — its  bewildering  variety  of  forms.  Religion  ap- 
pears to  be  one  thing  in  St.  Peter's  in  Rome  and  quite  an- 
other in  the  jungles  of  Africa  or  in  a  Shinto  temple. 

Religion  is  an  attitude  toward  existence  and  destiny  but 
certainly  not  a  church,  nor  a  creed,  nor  a  political  system. 
As  expressions  of  religion,  churches  and  creeds  are  not  to  be 
ignored;  but  they  are  not  religion.  Some  think  that  Micah 
gave  the  best  definition  of  religion  when  he  asked,  "What 
does  God  require  of  thee,  but  to  do  justly,  to  love  mercy,  and 
to  walk  humbly  with  thy  God?"  Religion,  therefore,  is  a 
way  of  life — the  living  of  one's  life  in  the  consciousness  of 
a  relation  to  God  and  of  an  obligation  to  one's  fellow  men. 
If  Micah  is  right,  religion  begins  with  a  firsthand  personal 
psychological  experience.  The  roots  of  religious  experience 
grow  in  the  soil  of  appreciation  of  spiritual  values.  Religion, 
therefore,  has  its  foundations  in  emotion  as  well  as  in  the 
intellect  and  reason. 

Man  has  been  considered  by  some  persons  as  "incurably 
religious."  But  the  modern  thought  seems  to  be,  as  stated 
by  naturalism,  "Man  is  a  praying  animal;  scare  him  enough 
and  he  prays,  revealing  something  deep  in  subconsciousness 
and  therefore  highly  authentic."  That  such  questionably  an- 
thropological facts  may  be  the  basis  of  contemporary  reli- 
gious belief  would  indicate  that  science  has  been  enthroned 
in  place  of  more  accepted  religious  realities.  It  would  indi- 
cate that  such  religion  has  no  truth  of  its  own  on  which  to 
rest  its  case. 

What  we  call  man's  place  in  nature  is  always  relevant  to 
religion.  Out  of  what  do  we,  self-conscious,  thinking  human 
beings  come?  What  are  we  doing  here?  Whither  do  we  go? 
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What  comes  after  the  death  and  disintegration  of  the  body 
of  each  one  of  us? 

Opposed  to  the  naturalists,  stand  the  idealists,  the  reli- 
gionists, and  the  religious  scientists  who  may  hold  both  of 
these  latter  positions  since  they  are  not  mutually  exclusive. 
To  each  of  these  groups,  everything  in  the  universe  is  sub- 
ordinate to  mind.  They  assume,  therefore,  that  nothing  in 
the  world  can  be  meaningless  because  mind  acts  always  in 
view  of  meanings.  Human  beings  as  among  the  things  of  the 
world  must  have  a  meaning.  They  have  been  evolved  by  a 
cosmic  process  which  might  indicate  a  nature  due  a  certain 
importance.  If  there  are  values,  as  most  of  us  believe,  they 
cannot  be  contrary  to  cosmic  values.  In  our  appreciations  of 
values,  we  come  close  to  an  immediate  grasp  of  the  ultimate 
sense  of  existence,  the  sum  of  which  can  never  be  zero. 

Refusing  to  be  engulfed  by  the  naturalists'  mechanistic 
flood  of  meaninglessness,  their  opponents  maintain  that  val- 
ues exist;  that  they  are  true.  In  all  humility,  they  cannot 
accept  themselves  as  puppets  with  no  moral  responsibility. 
Nor  can  they  think  of  science  or  of  religion  as  other  than 
growing  bodies  of  truth.  Some  of  these  beliefs  endure;  some 
are  discarded,  having  served  to  light  up  new  paths.  Idealists 
point  out  that  the  greatness  of  science  with  its  mechanistic 
method  of  work  is  measured  by  the  meaning  of  its  facts;  the 
worth  of  its  discoveries;  the  significance  of  its  cumulative 
body  of  truth.  The  spirit  of  science,  which  many  regard  as 
its  supreme  contribution  to  human  life,  is  very  like  the  reli- 
gious spirit.  Both  lead  men  to  give  what  is  best  in  themselves 
to  something  greater  than  themselves.  Both  have  challenged 
many  of  the  finest  minds  of  our  age.  Both  groups  may  say: 
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"God  upon  our  lifted  foreheads 
Pours  the  boon  of  endless  quest." 

In  the  creative  work  of  artists,  architects,  poets,  musicians, 
writers,  a  sense  of  the  whole  comes  first,  relations  of  details 
being  worked  out  later.  But  with  science,  wholes  are  usually 
built  up  from  parts.  These  wholes  are  so  intricate,  so  diverse, 
so  vast  that  each  field  shuts  out  the  others.  What  can  a  zool- 
ogist know  of  astrophysics;  the  geologist,  of  enzymes,  hor- 
mones, and  genes;  the  astronomer,  of  vitamins  and  viruses; 
the  botanist,  of  radioactivity  and  atom  smashing?  They  may 
all  keep  well  informed  about  the  significance  of  work  in 
other  fields  than  their  own,  but  the  infinite  detail,  so  pa- 
tiently worked  out  in  all,  is  beyond  inclusion  in  any  one 
lifetime. 

This  is  one  reason  why  scientists,  as  such,  have  little  to 
say  about  the  world  as  a  whole  or  a  world-view.  This  field 
is  the  special  inquiry  of  philosophy;  but  its  results  belong  to 
us  all.  As  men,  we  may  have  deep  convictions  about  life  as 
a  whole  and  about  the  place  of  God  and  religion  in  the 
world.  Newton,  whom  Locke  regarded  as  the  greatest  theo- 
logian of  his  time,  thought  more  highly  of  his  own  contribu- 
tion to  theology  than  to  science.  Now  as  theories  of  gravita- 
tion give  way  to  relativity,  philosophical  scientists  come  back 
to  Newton's  conception  of  the  world  as  a  thought  in  the 
mind  of  God.  Einstein  writes,  "Enough  for  me  to  contem- 
plate the  mystery  of  conscious  life  perpetuating  itself  through 
all  eternity  to  reflect  upon  the  marvelous  structure  of  the 
universe  which  we  can  dimly  perceive  and  strive  humbly  to 
understand  even  an  infinitesimal  part  of  the  intelligence  in 
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nature."  ^^  He  does  not  tell  us  whether,  to  him,  only  mind 
is  intelligent  or  if  he  assumes  mind  behind  all  "intelligence 
in  nature."  Eddington  says  in  Nature  of  the  Physical  World, 
"There  are  some  to  whom  the  sense  of  a  divine  presence  ir- 
radiating the  soul  is  one  of  the  most  obvious  things  in  expe- 
rience. In  their  view  a  man  without  this  sense  is  to  be  re- 
garded as  we  regard  a  man  without  a  sense  of  humor.  The 
absence  is  a  kind  of  mental  deficiency  .  .  .  and  as  laughter 
cannot  be  compelled  by  the  scientific  exposition  of  the  struc- 
ture of  a  joke,  so  a  philosophic  discussion  of  the  attributes 
of  God  (or  an  impersonal  substitute)  is  likely  to  miss  the 
intimate  response  of  the  spirit  which  is  the  central  point  of 
the  religious  experience."  ^" 

Millikan — Nobel  Prize  winner  in  physics  (1923) — writes 
in  Science  and  Life:  "There  have  been  two  great  influences 
in  the  history  of  the  world  which  have  made  goodness  the 
outstanding  characteristic  in  the  conception  of  God.  The  first 
influence  was  Jesus  of  Nazareth;  the  second  influence  has 
been  the  growth  of  modern  science  and  particularly  the 
growth  of  the  theory  of  evolution.  .  .  .  Let  me  then  hence- 
forth use  the  word  God  to  describe  that  which  is  behind  the 
mystery  of  existence  and  that  which  gives  meaning  to  it.  I 
think  you  will  not  misunderstand  me,  then,  when  I  say  that 
I  have  never  known  a  thinking  man  who  did  not  believe  in 
God."  ^1  Is  there  not  room  in  our  world  for  both  science  and 
religion,  and  of  philosophy  to  join  them?  The  continual 
analysis  of  the  relation  of  the  ultimate  activities  of  science 
to  the  progress  of  the  race  is  essential. 

It  would  indeed  indicate  a  meager  religious  insight  if,  in 
a  century  rich  in  intellectual  growth,  we  found  no  changes 
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in  our  conceptions  of  religious  experiences.  The  bases  of  all 
such  experiences  belong  to  the  eternal,  unchangeable  things. 
Our  ideas  have  continually  to  be  revised  to  fit  new  discov- 
eries. The  new  frontiers  are  far  removed  from  the  old.  The 
forms  of  religion  may  evolve,  but  their  function  is  always 
the  same:  to  bring  men  face  to  face  with  the  everlasting  and 
the  real. 

Kant  thought  conscience  the  one  point  of  experience  in 
which  we  touch  absolute  reality.  He  regarded  it  as  a  token 
of  something  in  man  above  nature,  for  it  calls  on  him  to 
control  his  own  natural  impulses,  instincts,  aversions  and 
desires  and  not  be  controlled  by  them — to  govern  them 
rather  than  be  governed  by  them.  To  Kant,  as  to  many  re- 
ligious thinkers,  conscience  is  the  Call  of  Reality  within  the 
individual  mind,  allying  us  with  a  reality  deeper  than  the 
flow  of  natural  events.  This  inherent  basis  of  morality  was 
the  Greek  idea  and  one  of  the  reasons  why  Plato  identified 
morality  with  the  control  of  the  appetites  by  reason.  Chris- 
tianity taught  that  morality  was  not  inherent  in  mankind, 
but  imposed  by  God;  in  its  teachings  it  added  the  elements 
of  love  and  sympathy,  to  reason.  It  takes  a  fusion  of  belief 
in  the  intrinsic  value  of  morality  with  these  other  roots  of 
morality  to  satisfy  the  modern  mind  and  conscience. 

Conscience  is  variable  because  our  sense  of  unity  with  the 
deeper  reality  fluctuates.  That  this  sense  needs  renewal  from 
time  to  time  is  a  matter  of  experience.  Out  of  this  need, 
observances  have  become  established  which  are  acts  of  de- 
liberate attention  to  this  relationship.  Worship,  meditation, 
communion,  ritual,  prayer  have  as  their  purpose  the  re- 
sensitizing  of  the  self  to  its  unity  with  the  Real. 
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The  superficial  evolutionary  view  that  conscience  is  an 
hereditary  relic  of  ancient  punishments  is  questioned.  Men- 
tal traits  handed  down  from  ancestors  grow  fainter  as  they 
recede  from  their  source.  Evidence  supports  the  belief  that 
conscience  grows  more  sensitive  as  the  race  evolves.  Since  it 
moves  ahead  of  ancestral  requirements,  can  it  be  explained 
away  as  mere  biological  inheritance? 

Religion  is  not  in  a  compartment  shut  away  from  the  rest 
of  our  mental  life.  Religion  must  evolve  as  do  all  products 
of  human  thought.  There  must  be  changes  in  every  living 
religious  system,  not  in  its  core,  but  in  its  expressions,  in  its 
adjustment  to  the  growing  body  of  scientific  truth  and  to 
the  changes  in  the  whole  of  our  world-view.  Religion  is  still 
the  trustworthy  moral  dynamic. 

Science  is  giving  a  new  and  universal  background  to  all 
religious  faiths  that  persist  in  our  world.  Against  this  com- 
mon background,  they  will  have  to  maintain  themselves. 
Each  must  be  related  to  all  established  thought  and  knowl- 
edge. That  type  of  religion  will  best  survive  which  has  the 
best  coherence  with  a  world-view,  the  most  satisfying  inter- 
pretation for  mind  and  feeling,  the  most  inspiring  motive 
for  worthy  living. 

Religion  has  passed  beyond  the  bitter  conflict  with  the 
scientific-consciousness  of  the  race.  We  have  entered  a  stage 
of  maturity  where  a  free  science,  a  jree  philosophy  and  a 
jree  religion  are  united  and  complementary  factors  in  a 
complete  world-view.  These  three  overlap  and  intermesh, 
meeting  different  human  needs  and  supplementing  one  an- 
other. Science,  philosophy  and  religion  differ  in  what  they 
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emphasize,  each  making  an  essential  contribution  to  the 
guidance  of  life,  not  as  opponents,  but  as  partners. 

Religion  today  faces  a  powerful  opponent  in  a  new  science 
of  government — the  completely  secularized  state.  Why  did 
Soviet,  Nazi,  Nipponese  and  Fascist  economic  policies  seem 
to  present  a  nearly  solid  front  against  religion?  Taking  first 
from  men  their  right  to  sell  their  labor  freely  when  and 
where  they  will,  making  it  a  criminal  offense  for  workers  to 
strike,  they  established  compulsory  labor.  This  is  the  first 
step  toward  reintroduction  of  slavery.  The  process  begins  by 
attacks  on  Christian  faith.  One  of  the  basic  beliefs  of  Chris- 
tianity is  the  worth  of  the  individual  and  the  moral  respon- 
sibility of  each  human  being  for  his  decisions  and  his  acts. 
These  are  the  ideas  which  have  put  an  end  to  old  slaveries. 
They  must  be  removed  before  new  slaveries  and  the  subordi- 
nation of  the  individual  to  the  state  can  come  to  pass  and 
be  established. 

Certain  Marxian  doctrines  assume  that  science  and  indus- 
try, economics  and  psychology,  furnish  everything  needed 
for  the  guidance  of  life.  This  rouses  a  ready  response  in  the 
secular-minded  everywhere  the  world  over.  Why  should  re- 
ligion be  needed  as  an  implement  to  help  in  managing  a  life? 
It  is  hard  for  youth  to  wait  to  see  what  things  mean,  in  terms 
of  what  they  lead  to.  It  is  easy  to  yield  to  the  common  drag 
toward  paganism  and  indifference;  natural  to  rebel  against 
traditional  patterns  and  ancient  sanctions;  and  usual  to  find 
obscure,  the  role  of  religion  in  matters  affecting  individual 
and  social  conscience.  To  enter  combat  with  a  totalitarian 
positivism,  we  need  to  muster  not  blind  allegiance  to  our 
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beliefs,  but  reasoned  understanding  of  their  sources  and  im- 
plications. We  need  also  to  understand  the  sources  of  oppos- 
ing beliefs — and  the  fervor  of  the  loyalty  of  their  adherents. 

Is  religion  an  inherent  need  in  the  nature  of  man?  In  es- 
tablishing a  new  world  order,  is  religion  needed  permanently 
to  keep  it  sound?  Does  all  that  is  valid  in  morals  need  some- 
thing of  the  nature  of  religion  to  give  it  full  effect  in  the 
human  will?  These  are  the  questions  whose  answers  matter 
more  than  they  have  ever  mattered  before  in  human  history. 

To  deal  with  such  questions,  every  religion  needs  to  know 
and  to  stand  upon  the  common  ground  of  all  religions. 
There  is  at  the  core  of  all  creeds  a  nucleus  of  religious  truth, 
for  they  have  all  come  from  the  religious  intuitions  of  man- 
kind. Without  this  nucleus  of  reality,  Christianity  or  any 
other  religion  would  find  nothing  on  which  to  build.  At  the 
heart  of  all  the  piety  in  the  world,  however  vague  and  wist- 
ful, however  encrusted  with  superstition,  however  be-meaned 
by  self-seeking  bargaining  with  its  gods,  or  however  exalted, 
there  is  this  germ,  this  inalienable  religious  intuition  of  the 
human  soul  about  the  reality  of  God.  Any  theory  of  the 
nature  of  man,  any  form  of  government,  totalitarian  or  dem- 
ocratic, which  excludes  religion  from  the  needs  of  man  finds 
itself  facing  substitutes.  If  the  intuition  of  the  reality  of  God 
is  derided,  men  tend  to  enshrine  a  Leader  or  a  myth  in  their 
hearts,  in  their  world  order,  in  their  morals.  The  lastingness 
of  such  substitutes  is  yet  to  be  proved. 

There  are  myths  which  belong  to  the  permanent  insights 
of  mankind.  Such  is  the  hope  of  a  coming  human  brother- 
hood. I  believe  this  hope  is  based  on  a  literal  reality — a  real- 
ity as  unobtrusive  as  breathing,  as  natural  and  effortless  as 

278 


ARE   SCIENCE   AND   RELIGION   AT   ODDS? 

being  alive,  the  truth  that  the  world  is  a  self  with  its  own 
unity  and  living  purpose,  the  truth  of  the  existence  of  God. 
We  may  think  and  work  in  harmony  with  this  truth  and  its 
cosmic  demands — or  in  opposition  to  it.  Thus  our  convic- 
tions and  our  efforts  may  increase  order  or  disorder.  We  need 
a  belief  in  something  constant  and  unchangeable. 

With  the  existence  of  God  as  its  central  fact,  a  universal 
religion  does  not  have  to  be  established;  it  exists.  Around 
this  nucleus,  a  much  simpler  religion  than  any  now  formu- 
lated may  grow.  Such  a  religion,  unobscured  by  varying  doc- 
trines, is  already  a  living  religion  in  many  hearts.  It  is  a 
more  universal,  less  contentious,  less  expressive  religion  than 
any  we  have  known.  Some  call  it  the  religion  of  the  modern 
man,  but  it  is  patterned  after  Micah's  ancient  formula — a 
way  of  life,  lived  with  a  consciousness  of  a  relation  to  God 
and  of  an  obligation  to  one's  fellow  men.  This  is  perhaps 
the  religious  aspect  of  the  coming  pattern  of  world-culture. 

Though  the  world  is  a  world  of  natural  law,  not  invented 
by  man,  but  discovered  by  him  through  science,  so  too  it  is 
a  world  of  reason  formulated  by  philosophy — and  also  it  is  a 
world  of  moral  law  disclosed  to  man  through  religion.  The 
supreme  law  of  the  world  is  not  physical  but  moral.  Man, 
not  matter,  is  the  chief  problem  of  the  world.  Both  men  and 
societies  have  their  reality  in  this  inner  moral  quality,  not 
in  wealth  nor  in  force.  It  is  this  moral  power  which  governs 
their  destiny. 
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CHAPTER   FOURTEEN 


VV/iaf  of  Life 
After  Death? 


We  have  been  considering  various  problems  centering  about 
man's  life,  his  place  in  nature  and  the  question,  "Out  of 
what  have  we  self-conscious,  thinking  human  beings  come?" 
We  now  venture  to  ask,  "What  comes  after  death?"  Is  death 
the  end  for  human  selves  as  it  is  for  their  bodies? 

We  are  sure  that  death  brings  dissolution  of  all  the  mech- 
anisms of  stimulus  and  response  and  of  the  mind  as  an  ob- 
ject in  nature,  subject  to  the  laws  of  cause  and  effect  as  are 
other  objects.  But  as  for  the  free,  spontaneous  self  which 
uses  these  mechanisms  for  its  own  ends,  which  is  purposive 
and  value-judging,  which  gives  rise  to  a  series  of  deeds  that 
can  never  be  explained  by  mechanisms,  does  this  too  pass 
into  oblivion? 

Dixon  in  The  Human  Situation  says. 

Immortality  is  a  word  which  stands  for  the  stability  and 
permanence  of  that  unique  and  precious  quality  we  dis- 
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cern  in  the  soul  which,  if  lost,  leaves  nothing  worth  pres- 
ervation in  the  world.  If  you  can  find  in  it  no  such  quality 
its  preservation  cannot  of  course  interest  you,  and  you  can 
accept  the  thought  of  its  destruction  with  equanimity.  And 
in  this  tranquil  acquiescence  is  thus  summed  up  your  opin- 
ion of  all  existence  as  a  worthless  misery.^^ 

In  a  questionnaire  sent  out  some  decades  ago  to  a  selected 
group  of  American  men  of  science.  Professor  Leuba  tried  to 
discover  whether  scientific  training  tended  to  make  men 
skeptical  in  regard  to  religious  beliefs,  especially  belief  in 
God  and  immortality.  Somewhat  to  his  surprise  he  found 
that  a  greater  number  believed  in  life  for  the  individual 
after  death  than  believed  in  a  personal  God.  Is  this  tradi- 
tional belief  in  immortality  based  on  reason  or  on  author- 
ity? On  what  grounds  is  the  belief  in  immortality  accepted? 

William  James,  in  a  reply  to  a  questionnaire  regarding 
religious  beliefs  sent  out  in  1904  by  James  B.  Pratt,  answered 
the  two  questions  on  this  matter  characteristically  as  follows: 
Do  you  believe  in  personal  immortality?  "Never  keenly;  but 
more  strongly  as  I  grow  older."  //  so,  why?  "Because  I'm 
just  getting  fit  to  live." 

To  those  who  accept  naturalism  as  a  philosophy  there  can 
obviously  be  no  question  of  survival  of  personality  after 
death.  To  such  persons,  the  disintegration  of  the  body  spells 
the  extinction  of  the  individual.  A  well-known  criminal 
lawyer,  Clarence  Darrow,  once  told  a  large  audience  in  Bos- 
ton Symphony  Hall  that  all  the  essential  constituents  of  a 
man  could  be  bought  for  ninety-eight  cents  at  a  drugstore. 
"It  has  been  estimated,"  he  said,  "that  the  average  individ- 
ual contains  enough  fat  to  make  seven  bars  of  soap,  enough 
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iron  for  one  nail,  enough  sugar  to  fill  a  small  shaker,  enough 
lime  to  whitewash  a  chicken-coop,  enough  phosphorus  for 
twenty-two  hundred  match-heads,  enough  magnesium  for 
one  dose  of  magnesia,  and  enough  sulphur  to  rid  a  dog  of 
fleas."  How  much  more  a  man  is  worth  than  his  ingredientsl 
Darrow's  argument  would  seem  to  show  that  he  had  not  lo- 
cated the  human  being  at  all,  even  on  the  commercial  level. 
For  it  is  hard  business  which  pays  its  thousands  per  year  for 
these  ninety-eight  cent  men,  one  of  whom  received  recently 
in  one  year  $1,500,000  bonus  in  addition  to  his  regular  salary 
of  1100,000. 

To  anyone  who  can  see  in  human  personality  only  what 
can  be  found  by  chemical  analysis,  the  notion  of  life  after 
death  seems  wholly  fantastic.  The  case  for  immortality  seems 
no  better  if  it  is  tried  in  the  court  of  the  dissecting  room. 
The  anatomist  finds  no  miore  evidence  of  immortality  than 
does  the  chemist.  If  there  is  "more  in  man  than  the  breath 
of  his  body"  the  case  of  immortality  must  be  tried  in  a 
higher  court  than  that  of  physical  science.  The  persistence 
of  the  chemical  elements  which  compose  the  human  being  is 
not  immortality.  If  there  is  nothing  more  in  human  personal- 
ity than  can  be  expressed  in  terms  of  chemistry,  it  is  idle  to 
talk  about  survival  after  death. 

But  many  persons  who  cannot  accept  a  belief  in  the  sur- 
vival of  death  by  human  personality  admit  a  kind  of  immor- 
tality in  the  obvious  fact  that  one's  influence  lives  on  for  a 
time  in  the  lives  of  others.  Man  has  been  able  to  extend  the 
basis  of  this  possible  influence  beyond  death  in  many  ways. 
First  by  speech,  then  far  more  by  writing,  and  more  again 
by  printing,  he  has  passed  on  for  others  his  contribution  to 
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the  experience  and  knowledge  of  his  time.  More  recently 
through  photography,  projection  and  sound  reproduction, 
he  has  greatly  increased  the  range  and  detail  of  such  records 
and  the  ease  of  their  duplication  and  distribution  (what 
Kaempffert  calls  "Electronic  Immortality"  in  Science  Today 
and  Tomorrow).  On  tiny  films,  every  great  book  of  all  the 
ages  throughout  the  world  can  now  be  gathered  under  one 
roof  and,  page  by  page,  be  projected  by  the  student  as  need 
arises.  As  a  permanent  record  of  current  happenings,  many 
of  our  nation's  newspapers  now  use  Recordax,  by  means  of 
which  a  whole  month's  issue  of  the  thickest  daily  in  the 
world  can  be  transferred  to  three  reels  of  film,  reels  not  much 
larger  than  a  pack  of  cigarettes.  Such  extension  of  one's  self, 
character,  thought,  times,  and  creative  works  is  not,  however, 
to  be  confused  with  the  possible  continuance  of  a  human 
personality  after  the  passing  of  its  body. 

Science,  as  such,  concedes  one  kind  of  immortality  in  the 
patiently  worked-out  story  of  the  continuity  of  life's  germ 
plasm  from  generation  to  generation,  from  age  to  age.  The 
organism  reproduces  itself  in  other  organisms  which  possess 
the  same  self-reproducing  capacity,  so  that  a  given  organism 
at  any  moment  contains  within  itself  one  of  the  conditions 
for  an  unending  series  of  like  organisms  extending  on  in  end- 
less time.  This  perpetuation  of  pattern — living  on  through 
our  descendants — however  true,  is  a  very  different  matter 
from  being  able  to  continue  one's  personal  adventure  as  an 
individual  after  death. 

Some  believe  that  the  evidence  collected  by  the  Society 
of  Psychical  Research  demonstrates  survival  of  personality 
after  death.  Professor  Podmore,  Sir  Arthur  Conan  Doyle,  and 
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Sir  Oliver  Lodge  believed  that,  notwithstanding  proof  of 
trickery  by  some  mediums,  evidence  of  survival  obtained  at 
some  seances  is  trustworthy.  They  asserted  that  communi- 
cation with  the  dead  has  been  proved.  Professor  William 
McDougall,  however,  like  most  men  of  scientific  training, 
remained  unconvinced  by  these  claims.  Since  his  death,  how- 
ever, there  have  been  experiences  of  communication  with 
the  dead  reported  by  sincere  and  scientific  persons  which, 
like  phases  of  supersensible  physics,  imply  the  use  of  human 
awareness-mechanisms  beyond  the  range  of  usual  sense  per- 
ceptions. Bergson  accepted  intuitions  as  truths  which  we 
know,  not  by  feeling  sure  about  them,  but  by  perception  of 
their  actual  presence.  He  views  intuitions  as  perceptions  of 
invisible,  intangible,  imponderable  but  nonetheless  actual 
realities,  known  through  an  extension  of  sense  perception  to 
regions  beyond  habitual  reach  of  our  senses. 

It  is  claimed  by  others  that  the  longing  for  immortality  is 
an  instinct  and  as  such  attests  its  own  truth — that  is,  the  fact 
of  immortality.  Instinct,  it  is  asserted,  supplements  reason  as 
a  key  to  truth.  Under  natural  conditions  instincts  may  be 
trusted  not  to  mislead.  If  a  young  golden  plover  has  the  in- 
stinct to  launch  out  from  Nova  Scotia  over  the  Atlantic  to 
the  South,  it  is  certain  that  there  is  a  land  to  the  South 
which  can  be  reached  before  the  bird's  store  of  fuel  fat  is 
exhausted.  Were  the  plover  to  trust  its  reason  instead  of 
instinct,  it  would  doubtless  decide  that  the  risks  of  the  jour- 
ney were  too  great  and  that  it  would  be  better  to  play  safe 
and  remain  where  there  was  plenty  of  food.  As  a  result,  he 
would  probably  perish  of  cold  and  starvation  in  a  Nova 
Scotia  winter.  In  some  instances  instincts  appear  more  trust- 
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worthy  than  reason.  So  also  possibly  the  instinct  for  immor- 
tality. That  the  desire  for  life  after  death  is  a  true  instinct 
has,  however,  not  been  demonstrated.  Some  find  it  based  not 
on  an  instinct  or  longing  for  survival,  but  on  an  incapacity 
of  the  mind  to  conceive  of  its  own  extinction,  which  is  an 
altogether  different  thing.  To  be  an  instinct,  any  drive  which 
influences  behavior  must  be  shared  by  all  individuals  of  the 
species.  It  is  doubtful  that  a  universal  human-longing  for 
continued  life  can  be  demonstrated.  Perhaps  the  longing  for 
immortality  is  after  all  but  a  projection  of  the  biological 
"will  to  live"  and  to  perpetuate  the  individual  and  the  race 
— a  part  of  the  impulse  of  youth  for  the  affirmation  of  life. 
If  so,  it  would  have  no  significance  in  relation  to  survival 
after  death. 

Toward  any  argument  from  analogy  our  attitude  is  prop- 
erly one  of  skepticism.  This,  however,  does  not  imply  that 
analogical  argument  is  without  weight. 

Many  believe  that  the  case  for  immortality  is  strengthened 
by  analogy.  The  crisis  of  death,  it  is  asserted,  is  no  more 
serious  than  other  crises  which  the  individual  survives.  One 
crisis,  for  example,  arises  when  the  ovum  leaves  the  ovary 
and  consequently  is  no  longer  nourished  and  protected 
there.  Deprived  of  these  conditions,  the  persistence  of  the  life 
of  the  ovum  seems  a  remote  possibility.  Only  if  the  egg  is 
fertilized  and  becomes  implanted  in  the  uterus  will  it  sur- 
vive the  catastrophe  of  ovulation.  Another  crisis  occurs  when 
a  child  is  born.  To  the  unborn  child  the  chances  that  he 
could  survive  separation  from  the  mother's  body  would 
seem  remote.  How  could  this  organism,  which  for  months 
leads  an  aquatic  life,  live  out  of  fluid?  Survival  of  the  crisis 
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of  death,  it  is  urged,  seems  no  more  unlikely.  Unfortunately 
for  the  analogy,  the  earlier  crises  are  physical.  Physical  sur- 
vival, however,  is  not  assumed  in  the  case  of  immortality. 
What  survives  death  is  not  the  body,  but  a  soul,  a  mind,  a 
personality.  Just  as  the  human  embryo,  living  in  fluid  is 
prepared  before  birth  by  the  development  of  lungs  and  sense 
organs  for  a  new  life  in  the  untried  medium  of  air,  may  it 
not  be  that  we  are  prepared  before  death  by  a  growing  sensi- 
tiveness to  spiritual  values  for  a  new  life  in  an  untried  me- 
dium of  whose  nature  we  can  only  surmise  and  can  only 
think  of  as  a  condition  for  continuing  growth  and  evolu- 
tion? 

But  there  is  another  analogy  which  deserves  our  attention; 
for  it  represents  another  type  of  crisis  which  throws  light  on 
the  meaning  of  the  whole  scene  of  evolution — it  is  the  crisis 
when  quantitative  change  becomes  qualitative,  as  when,  from 
a  solution  of  increased  concentration,  crystals  suddenly  form. 
It  was  this  type  of  analogy  which  Fiske  used  in  his  Ingersoll 
Lecture  on  Immortality  when  he  pictured  the  "transforma- 
tions of  the  conic  sections  of  the  ellipse  as  the  two  foci  spread 
farther  apart,  and  then  the  bursting  of  the  ellipse  into  the 
parabola,  whose  infinite  limbs  never  return  to  enclose  a 
space,  but  move  forever  outward,  toward  the  parallel.  So," 
he  proposed,  "by  continuous  change,  nature  may  have  pro- 
duced in  man  a  creature  whose  curve  of  life  is  not  drawn 
back  at  last  into  the  gravitation  of  the  dust  but  passes  out- 
ward on  an  endless  quest."  ^^ 

Can  logic  settle  the  question  of  human  survival  of  death? 
If  we  look  next  at  the  logical  analysis  of  the  problem,  we 
are  turned  at  once  to  the  wider  world-view  of  the  matter 
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which  takes  it  out  of  the  region  of  probability  or  improb- 
ability where  for  most  contemporary  thinkers  it  seems  to  lie. 
The  common  judgment  referred  to  in  the  chapter  on  "The 
Relation  of  Mind  and  Body"  is  that,  because  of  the  close 
association  of  mind  and  brain,  survival  of  death  is  improb- 
able. But  this  is  fuzzy  thinking!  If  there  is  a  strict  co-varia- 
tion between  brain  action  and  mental  action,  survival  is  not 
improbable  but  impossible.  The  element  of  doubt  attaches, 
not  to  the  inference,  but  to  the  reasoning  which  sets  up  the 
premise — the  accepted  co-variation.  If  that  premise  is  not 
true,  the  exclusion  of  survival  fails,  not  by  gradual  steps, 
but  completely.  There  are  no  intermediate  degrees  of  prob- 
ability. 

Our  world-view  of  survival  shows  us  that  it  is  neither  prob- 
able nor  improbable  in  advance  of  deciding  about  this  world- 
view  and  its  metaphysics.  For  metaphysics  undertakes  to 
determine  what  sorts  of  order  or  disorder  exist  in  our  world; 
and  it  is  on  the  ground  of  these  types  of  order  that  probabil- 
ity of  any  sort  has  to  be  judged.  One  type  may  exclude  sur- 
vival; another  may  require  it;  a  third  may  show  survival  to 
be  possible  under  certain  conditions.  In  no  case  are  we  deal- 
ing with  probabilities. 

As  a  matter  of  human  history,  those  who  affirm  immortal- 
ity have  usually  been  more  hopeful  than  certain,  whereas 
those  who  deny  it  seem  to  regard  their  position  so  self-evi- 
dent as  to  rank  as  proof.  No  discussion  can  prove  nor  dis- 
prove survival  of  human  personality  after  death,  but  it  may 
remove  some  obstacles  to  a  fair  judgment  and  may  explain 
the  alternating  "yes  or  no"  of  an  individual's  belief.  If  you 
have  reached  your  decision  by  way  of  a  general  world-view, 
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you  may  have  lost  interest  in  the  outcome  of  such  discussion. 
Your  answer  depends  in  general  upon  the  type  of  philosophy 
which  seems  to  you  true.  If  you  accept  naturalism  and  be- 
lieve that  human  life  and  consciousness  are  mere  incidents 
in  a  world  which  has  no  unity  nor  purposive  structure  but 
is  plain  physical  fact,  how  can  you  believe  the  survival  of 
human  personality  after  death  of  the  body  either  possible 
or  significant?  If,  however,  you  believe  with  the  idealists  that 
mind  is  the  supreme  reality,  that  it  is  not  a  lifeless  nature 
which  conquers  the  life  of  the  body  but  the  working  of  a 
world  order  which  is  a  significant  order  with  mind  at  its 
center — of  a  cosmos  which  is  purposive — then  the  death  of 
the  body  need  not  signify  the  annihilation  of  man's  person- 
ality. Cessation  of  communication  may  not  be  final. 

The  conservation  of  valuers  is  threatened  by  death.  As  for 
the  will  to  live — it  may  be  a  vestige  of  unintelligent  animal 
tenacity  for  life  with  no  definite  object  beyond,  an  instinc- 
tive clinging  to  certainty  rather  than  meeting  uncertainty — 
the  desire  to  continue  the  known  as  long  as  possible  rather 
than  launch  out  into  an  unknown.  It  may  well  be  taken  as 
a  sign  of  a  deeper  rationality  that  we  wish  to  conserve  the 
meanings  of  things  as  they  are  in  this  present,  which  can  only 
be  done  by  conserving  the  consciousness  of  such  knowers  of 
values  as  now  exist. 

Man  is  the  only  animal  that  thinks  about  death  or  ex- 
presses any  doubt  of  its  finality.  This  does  not  mean  that  he 
doubts  death  as  a  future  fact.  He  accepts  his  own  death  and 
that  of  others  as  the  common  and  inevitable  lot.  He  plans  for 
it  and  provides  for  the  time  when  he  will  be  no  more  among 
the  living.  But  he  feels  the  incredibility  of  death  and  ques- 
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tions  the  scope  of  its  destruction  with  an  incredulity  which 
does  not  lessen  with  his  years  nor  through  the  generations. 

The  unbelievableness  of  death  is  a  common  experience. 
This  lack  of  belief  is  not  due  wholly  to  wishful  thinking, 
though  it  may  be  partly  so.  One  of  mankind's  deep  intui- 
tions is  that  life's  realities  will  not  be  found  among  the  ob- 
vious and  superficial  things,  that  the  obvious  and  superficial 
things  will  not  be  true  in  their  own  right.  He  is  suspicious  of 
all  obvious  judgments  about  human  destiny  and  questions 
the  truth  of  a  philosophy  that  presents  the  plain  and  primary 
facts  received  through  sensation  and  perception  as  also  the 
final  facts.  Who  knows  if  our  senses  report  accurately  all  the 
characteristics  of  the  external  world? 

The  frequent  uncertainty  in  one's  attitude  toward  death — 
the  flickering  yes  and  no,  so  characteristic  of  our  times  with 
its  seeming-scientific  demand  for  proof  and  verification,  in 
contrast  to  the  deeply  buried  intuitions  with  their  equal 
demands — has  its  basis  in  the  fact  that  the  natural  concep- 
tion of  death  appears  double  and  antithetical.  At  one  mo- 
ment we  say  death  is  not  an  end;  it  is  an  appearance  only; 
this  creative  spirit  cannot  die.  At  the  next,  we  cry,  death  is 
real;  it  is  final;  it  is  preposterous  to  think  otherwise. 

As  witnesses  of  death,  most  of  us  feel  this  double  reaction, 
first  of  all  a  sense  of  defeat  and  consequent  desolation — de- 
feat by  all  the  physical  forces  out  of  which  life  seems  to 
come.  But  also  there  comes  to  many  a  rebirth  of  confidence, 
a  vague,  hesitant,  but  suddenly  unshakable  belief — as  if  it 
had  been  present  always  in  the  mind,  but  veiled  or  obscured 
until  now — a  belief  that  there  is  in  the  universe  something 
more  than  nature,  which  "transcends  this  nature  of  ours  and 
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holds  its  own  in  independence  of  what  happens  within 
nature" — something  beyond  destruction  by  death.  If  this  re- 
surgence of  confidence  is  pronounced  perverse  by  science — 
an  emotional  revulsion  of  feeling — there  is  still  the  con- 
viction that  we  are  not  being  led  by  emotion  but  that  the 
emotion  is  the  result  of  sudden  illumination  on  objective  fact 
in  the  structure  of  things.  Remembering  that  crises  of  feeling 
are  moments  of  intense  mental  activity — an  instant  summon- 
ing of  all  resources  bearing  upon  the  present  experience — 
may  it  not  be  that  more  acute  insight  reminds  man  that  na- 
ture is  not  all  of  the  cosmic  process  and  that  it  is  this  fact 
which  justifies  him  in  admitting  his  wishes  in  this  matter  as 
a  modicum  of  evidence? 

His  thought  takes  the  form  of  a  protest  that  this  someone 
else  whose  death  has  come  shall  not  have  perished.  Attach- 
ments are  broken  off;  aflEection  is  desolated.  The  emotional 
current  of  life  is  thwarted,  but  the  protest  is  not  against  this 
personal  pain.  If  youth  has  been  taken,  he  should  be  given 
his  chance  to  prove  what  was  in  him;  if  one  of  mature  years, 
the  protest  is  leveled  against  the  extinction  of  such  excellence 
and  wisdom.  Can  the  world  which  has  produced  such  worth 
now  dash  it  to  oblivion?  It  is  a  cry  against  wastefulness  in  the 
universe;  thus  the  idea  of  survival  arises  far  more  as  a  claim 
of  Tightness  than  as  a  personal  wish.  It  is  conceived  as  an 
obligation  of  the  cosmos  to  itself — a  right  we  claim  to  affec- 
tion and  to  justice  in  the  world — to  purpose  in  the  universe. 

No  doctrine  in  regard  to  survival  does  away  in  any  case 
with  the  universal  fact  of  death  nor  the  suffering  involved. 
If  we  are  ever  to  be  able  to  see  beyond  death,  we  must  try 
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first  to  see  it  as  it  is;  we  must  look  for  what  meaning  it  has 
for  the  race  and  then  for  the  individual. 

For  the  race,  death  is  the  evil  bound  up  with  the  good 
which  flexibility  in  the  changes  of  history  demands.  Age 
grows  apprehensive,  lacking  the  courage  and  venturesome- 
ness  of  youth.  Could  anything  but  death  remove  the  weight 
of  mature  opinion  upon  the  inexperience  of  the  young?  Age 
is  both  wise  and  prudent  but  tends  to  become  rigid  and 
static.  New  times  demand  new  ways.  It  is  death  which  in- 
sures that  affairs  shall  be  managed  by  younger  minds,  with 
hope  at  the  controls  rather  than  wisdom,  with  courage  in 
place  of  tradition,  with  inevitable  ills  but  also  with  the  pos- 
sibility of  larger  goods  than  have  yet  been  brought  to  pass. 

Lacking  death,  can  you  picture  the  numerical  inequalities 
of  age  and  youth  and  the  constant  need  for  emotional  ad- 
justment demanded  between  ancients  and  moderns?  Parents 
who  complain  of  the  breach  existing  between  generations 
which  span  less  than  one  lifetime  can  hardly  conceive  the 
difficulties  which  might  arise  with  a  stretch  of  generation 
after  generation,  ad  infinitum. 

All  the  mounting  importances  of  personal  power  and 
achievement  perhaps  need  the  natural  terminus  which  the 
democracy  of  death  best  gives.  Death  brings  the  "breaks"  on 
which  the  youth  of  today  so  confidently  count.  Death  is 
needed  to  give  place  for  birth.  But  can  any  new  conscious- 
ness replace  the  old?  The  cumulative  quality  of  individual 
experience  increases  the  meaning  of  things.  An  achievement 
is  better  measured  by  a  consciousness  which  knows  the  his- 
tory of  its  beginnings  as  well  as  the  end.  Death  is  always 
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teaching  us  that  no  individual  is  indispensable  to  the  race 
nor  to  any  of  its  institutions.  Our  need  is  to  produce  great 
societies  from  which  great  men  come  forth  each  in  his  own 
time. 

Giving  a  time  limit  to  life  is  like  giving  a  frame  to  a 
painting,  or  a  setting  to  any  work  of  art.  It  confines  it  as  a 
whole,  sets  it  apart,  so  its  balance  and  rhythms  are  apparent 
and  measurable,  helping  us  to  estimate  its  beauty  and  sig- 
nificance. How  impossible  the  writing  of  biography  would 
be  if  it  had  to  present  a  life-span  of  thousands  of  years! 
Summing  up  the  service  of  an  individual  to  his  own  time 
would  indeed  be  an  impossible  task  were  there  no  end.  An 
individual  becomes  completely  individualized  only  at  death. 
Length  of  days  is  at  an  end;  definition  is  finished.  The  in- 
dividual is  a  complete  qualitative  fact  with  its  boundaries 
distinct. 

So  death  seems  to  have  a  positive  value  to  the  race  and 
its  world.  Human  beings  as  a  passing  procession  have  ad- 
vantages over  human  beings  as  a  permanent  assemblage, 
and  we  must  acknowledge  death  as  a  benefit  or  even  a  bless- 
ing to  the  world. 

Death  is  rarely  a  mass  experience.  It  comes  to  each  indi- 
vidual. Like  a  stone  thrown  into  a  quiet  pond,  the  circles 
of  disturbance  it  causes  are  far-reaching.  To  the  individual 
who  dies  or  who  is  to  die,  what  does  death  mean?  If  one  does 
not  hold  life  as  good,  its  end  cannot  be  considered  an  evil. 
If,  however,  life  is  a  good,  as  is  held  by  most  persons,  and 
if  in  death  the  self  is  reduced  to  nothing,  to  remain  forever 
nothing,  then  we  bow  before  death  as  a  final  calamity.  But 
a  belief  in  ultimate  annihilation  casts  its  cloud  shadow  in 
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every  direction,  invalidating  the  worth  of  all  that  has  gone 
before  and  all  that  is  to  come. 

Whatever  his  conception  of  death  and  with  however  much 
patience  and  fortitude  a  person  faces  it,  it  will  be  for  him  a 
lonely  experience.  Neither  the  beginning  nor  the  end  of 
consciousness  can  be  realized  in  fact  or  in  imagination.  Prob- 
ably the  individual  is  as  supremely  unconscious  of  death  as 
he  is  of  birth.  With  age,  we  come  to  be  able  to  convince  our- 
selves that  the  common  end  of  man  will  come  to  us  as  to 
others.  We  try  to  "put  our  house  in  order."  Time,  our  time 
to  do  anything  is  now  limited.  Its  preciousness  is  revealed  for 
the  first  time!  It  is  "opportunity"  as  never  before.  If  only  we 
could  have  realized  earlier  the  limit  of  all  that  we  as  selves 
can  do!  But  does  our  deep-seated  immaturity  ever  become 
transformed  into  the  maturity  of  self-knowledge  without  the 
ripening  years  to  help  it  to  fruition?  The  realized  limit  of 
life  helps  to  reconstruct  purposes  and  to  prepare  for  destiny 
while  producing  a  lively  interest  in  prolonging  life  and  per- 
haps in  transposing  its  unfinished  tasks  beyond  death.  These 
later  years  often  bring  an  increased  sensitiveness  to  spiritual 
values  as  well  as  added  infirmities  and  weariness  of  the  body. 

Life  produces  both  bodily  and  mental  conditions  for  its 
own  closing.  We  are  told  of  the  biological  life  cycle  as  a  rip- 
ening of  all  the  complex  processes  of  the  body,  but  we  rec- 
ognize too  a  mental  life  cycle  which  has  little  to  do  with  the 
frailties  of  the  aging  body.  Life  becomes  cluttered  with  de- 
tail, irrelevancies,  irrationalities.  The  natural  reaction  for 
freeing  one's  self  from  this  seemingly  needless  but  inevitable 
load  and  burden  is  to  become  aloof,  to  let  life  go  by,  with- 
out responding  with  the  customary  affiliations  with,  loyalties 
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to,  and  immersions  in,  the  events  of  the  day  and  of  the  times. 
Life  at  its  zenith  gives  itself  to  its  current  stream  of  history, 
its  own  time  and  problems,  its  own  passion  for  rightness.  It 
becomes  identified  with  this  special  issue,  this  struggling 
group,  this  spirited  cause- 
In  age,  we  recognize  all  these  loyalties  but  fail  to  be  moved 
to  take  part  in  them.  The  will  with  its  efficiency  remains  un- 
touched by  the  need  of  combat;  spectatorship  is  a  new  accom- 
plishment based  on  a  longing  that  it  may  lead  to  serenity. 
The  possibility  of  death  takes  on  the  new  significance  of 
freedom  from  all  this  load  of  needs  in  which  one  takes  no 
part,  this  burden  of  meaninglessness  which  accompanies  the 
growth  of  all  meaning.  It  is  a  natural  preparation  for  the 
renunciation  of  life  to  the  realities  of  death.  The  universality 
of  death  is  part  of  the  essential  brotherhood  of  man,  a  leveler 
of  his  conflicts.  John  Donne  tells  us  in  "Devotions  upon 
Emergent  Occasions," 

No  man  is  an  Hand,  intire  of  it  selfe;  every  man  is  a 
peece  of  the  Continent,  a  part  of  the  maine;  if  a  Clod  bee 
washed  away  by  the  Sea,  Europe  is  the  lesse,  as  well  as  if 
a  Promontorie  were,  as  well  as  if  a  Mannor  of  thy  friends 
or  of  thine  own  were;  any  mans  death  diminishes  me,  be- 
cause I  am  involved  in  Mankinde;  And  therefore  never 
send  to  know  for  whom  the  bell  tolls;  it  tolls  for  thee. 

There  are  changing  concepts  of  death.  The  faith  in  sur- 
vival of  death  was  formerly  diversified  by  doubt.  Now  it 
often  seems  to  be  doubt  which  is  diversified  by  faith.  In  all 
times,  there  are  current  beliefs  in  such  matters  which  most 
individuals  accept  without  thinking  them  through.  We  need 
to  recognize  that  there  are  these  fashions  in  belief  as  well 
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as  in  attire  and  other  customs.  Their  basis  may  be  less  arbi- 
trary, but  it  is  human  to  adopt  without  much  modification  a 
current  style  whatever  its  inconsistencies,  even  to  the  extent 
of  personal  discomfort. 

In  the  present  time,  the  current  belief  is  influenced  by  a 
seeming-scientific  tradition  that  nothing  should  be  believed 
that  cannot  be  proved  through  the  senses — verified  by  com- 
petent witnesses.  Yet  faith  underlies  one  of  the  basic  assump- 
tions of  science  that  man's  senses  report  fully  and  accurately 
all  characteristics  of  the  external  world. 

We  now  know  that  senses  have  to  be  extended  to  reach 
great  masses  of  accepted  facts.  This  acceptance  again  requires 
faith.  Like  the  faith  placed  in  a  compass  when  on  the  high 
seas  or  the  faith  underlying  a  credit  system,  it  has  been  re- 
peatedly justified  by  results.  Our  respect  for  science  and  its 
momentous  service  to  mankind  makes  us  forget  that  the  spe- 
cial sciences  have  nothing  to  say  about  life  as  a  whole  nor 
the  world  as  a  whole.  They  cannot  tell  us  what  life  is,  nor 
electricity,  nor  gravity,  nor  relativity.  Their  business  is  to 
find  out  how  these  realities  behave.  They  make  no  collective 
statement  that  all  of  reality  is  included  in  what  they  survey. 
Scientific  work  carries  with  it  a  strong  conviction  that  nat- 
ural law  rules  all  happenings  without  exception.  Survival  of 
death  may  be  natural  law,  but  we  have  lost  communication 
with  all  the  witnesses;  so  science,  as  such,  has  nothing  to  say 
about  it. 

No  scientist  understands  why  light  affects  silver  bromide, 
but  the  fact  that  it  does  is  the  pivot  of  ignorance  on  which 
one  of  our  great  and  rapidly  developing  industries  turns.  It 
is  as  if  science  were  busy  taking  the:  world  apart  like  a  great 
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mechanism;  we  need  to  know  the  behavior  of  every  detail 
of  its  parts,  in  order  to  control  its  motions,  to  turn  it  to  our 
uses,  to  repair  its  inevitable  wear.  It  is  not  the  business  of 
science  to  put  it  all  together  again — nor  to  ponder,  as  sci- 
ence, upon  its  purpose,  its  period  of  usefulness,  its  designer, 
nor  its  destiny.  These  aspects  of  the  world  lie  in  the  fields  of 
philosophy  and  religion  each  of  which  regards  its  certainties 
as  secure  as  are  those  of  science. 

Many  religions  have  been  concerned  with  the  matter  of 
survival  of  death.  In  the  great  ceremony  of  putting  away  the 
dead  in  all  early  religions  (if  not  in  all  religions)  there  is 
institutional  denial  that  nature  has  conquered.  Almost  with- 
out exception  in  primitive  ceremonies,  there  is  some  provi- 
sion made,  often  at  great  material  sacrifice,  for  the  journey- 
ing soul;  so  it  has  been  a  costly  belief. 

Can  we  explain  this  conviction  of  survival?  Is  it  a  human 
tendency  to  see  as  true  what  we  would  like  to  believe?  Or 
is  it  an  intuition,  sharpened  by  the  poignancy  of  grief  and 
despair  which  results  in  a  change  of  perspective  on  the  ob- 
jective vista  of  things — a  way  of  looking  at  things  which 
supplements  the  facts  of  experience,  rounding  out  and  con- 
serving our  deepest  values?  It  is  as  if  the  decision  belonged 
in  a  region  in  which  the  felt  values  of  things  legislate  for  our 
sense  of  truth,  as  they  may  in  religion. 

Unlike  the  early  Egyptians,  the  early  Hebrews  record  no 
belief  of  the  survival  of  death.  Sheol,  where  shades  survived, 
was  "a  land  of  silence  and  forge tfulness."  The  idea  of  Ge- 
henna, where  the  wicked  were  tormented,  came  later  in 
Hebrew  thought.  The  conception  of  continued  life  for  the 
"good"  followed  as  a  condition  for  immortality  which  has 
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persisted  throughout  Christianity.  The  phrase  "immortality 
of  the  soul"  is  not  found  in  the  Bible.  The  historic  account 
of  the  resurrection  of  Jesus  is  the  foundation  of  Christian 
faith  in  the  survival  of  death.  There  is  no  evidence  that 
Jesus  thought  the  soul  inherently  immortal.  His  teaching 
of  "Whoever  liveth  and  believeth  in  me  shall  never  die" 
is  a  conditioned  continuance  of  life  which  the  apostles  also 
taught. 

The  permanence  of  the  human  spirit  and  its  continuing 
growth  and  evolution  is  not  to  be  determined  by  science 
nor  by  theology.  It  is  bound  up  with  the  significance  of  life 
and  life's  individualization  of  consciousness — with  the  mean- 
ing of  the  universe  and  the  indestructibility  of  its  conscious- 
ness— with  the  world-view  of  mind  and  its  relation  to  the 
creative  process. 

If  your  philosophy  admits  a  belief  that  there  is  something 
in  the  cosmic  order  which  is  essentially  eternal,  you  must  also 
be  able  to  believe  that  there  may  be  conditions  under  which 
the  human  self  shares  in  this  quality.  If  individual  conscious- 
ness does  not  survive,  is  there  any  indestructibility?  Are  the 
senseless  things  the  only  lasting  realities  while  a  human 
being,  who  alone  can  know  his  own  existence,  is  but  a  passing 
show?  Can  the  less  real  endure  while  the  most  real  is 
destroyed? 

If  death  is  not  an  end,  is  it  a  transition  from  dependence 
on  one  set  of  conditions  to  adjustments  within  another?  Will 
it  mean  another  period  of  development  through  apprentice- 
ship with  its  fumbling  aims  and  labored  strokes,  or  will  it 
mean  the  practice  of  a  maturer  art  with  surer  vision  and  freer 
brush?  No  one  can  tell.  Unless  it  means  growth  with  fresh 
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vigor,  and  revised  directive,  perfected  understanding,  would 
it  be  a  satisfying  life? 

In  his  chapter,  "What  Ought  to  Be"  in  Thoughts  on  Death 
and  Life,  Hocking  points  out  that 

.  .  .  survival  of  death  is  a  possibility  but  not  a  necessity 
of  destiny.  .  .  .  The  quality  of  the  human  self,  as  I  con- 
ceive it,  is  not  immortality  but  immortability,  the  condi- 
tional possibility  of  survival.  .  .  . 

Neither  does  any  man  know  fully  through  self-conscious- 
ness what  in  himself  might  render  him  viable  beyond 
death.  He  does  not  so  much  as  know  what  it  is  that  keeps 
him  alive  in  his  present  situation.  It  must  be  something 
simple,  for  it  is  so  natural  to  live,  to  think,  to  be — so  little 
of  an  effort — so  little  a  possible  object  of  effort.  He  knows 
something,  at  any  rate,  of  what  it  is  not:  it  is  not  natural 
prowess,  nor  acquired  capacities,  nor  any  proud  work  of 
the  excursive  self.  If  anything  can  see  him  through  the 
crisis  of  death,  it  will  be  as  near  to  him  as  breathing  and 
as  elusive  as  that  which  now  keeps  him  in  being.  If  there 
are  conditions  for  survival,  they  must  be  as  simple  as  the 
saying  "As  a  man  thinketh  (of  himself)  in  his  heart,  so  is 
he,"  and  as  natural  as  the  passage  by  growth  from  one 
stage  of  readiness  to  another.  .  .  . 

Survival  may  be  a  matter  of  the  degree  of  reality  which 
the  self  attains.  For  the  reality  of  the  self  is  not  a  fixed 
quantity;  the  self  is  more  or  less  real,  more  or  less  a  cher- 
isher  of  illusion,  more  or  less  sham  and  pretense  and  self- 
deceit;  the  deepest  law  of  duty  is  to  put  off  falsities  and 
achieve  what  reality  we  are  capable  of.  .  .  . 

For  death  is  not  the  erasure  of  life  by  an  entity  called 
"Death,"  nor  by  an  entity  called  "Nature."  Death  is  an  en- 
counter of  the  real  with  the  Real;  and  the  Real,  whatever 
it  is,  is  conscious  and  living,  not  inanimate. 
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WHAT   OF    LIFE   AFTER   DEATH? 

Perhaps  this  is  all  we  need  to  know  of  the  ways  and 
conditions  of  survival;  but  what  we  chiefly  know  is  that 
it  ought  to  be.  For  unless  there  is  a  way  for  the  continu- 
ance of  the  human  self,  the  world  is  full  of  the  blunt  edges 
of  human  meanings,  the  wreckage  of  human  values,  and 
therefore  of  the  failures  of  God.^ 


2pp 


Notes 


1.  Harlow  Shapley,   Galaxies    (Cambridge:    Harvard   University   Press, 

1943). 

2.  Henry  Harris  Russell,  1940.  Permission  given  by  editors  of  Scientific 

American. 

3.  Permission  given  in  a  letter  from  Dr.  H.  Bethe,  University  of  Cali- 

fornia, Los  Alamos  Scientific  Laboratory. 

4.  Reprinted  from  Taylor,  Lawrence,  and  Langmuir,  Molecular  Films 

the  Cyclotron  and  the  New  Biology,  p.  64,  with  the  permission  of 
the  Rutgers  University  Press.  Copyrighted  1942,  1946  by  the 
Trustees  of  Rutgers  College  in  New  Jersey. 

5.  Fred  Hoyle,  Nature  of  the  Universe   (New  York:  Harper  &  Brothers, 

1951). 

6.  Sir  Charles  Sherrington,  Man  on  His  Nature,  Gifford  Lectures   (New 

York:  Cambridge  University  Press,  1941  and  1951),  p.  251. 

7.  John  Masefield,  "Life"  with  permission  from  Atlantic  Monthly. 

8.  Reported  by  Waldemar  Kaempffert  in  Explorations  in  Science   (New 

York:  Viking  Press,  1953). 

9.  Walter  de  la  Mare,  "Miss  T,"  Collected  Poems   (New  York:  Henry 

Holt  &  Co.,  1920).  Copyright  1948  by  Walter  de  la  Mare.  Used  by 
permission  of  the  publishers. 

10.  Erwin  Schrodinger,  What  Is  Life?  (New  York:  Cambridge  University 

Press,  1947),  p.  80,  81,  86. 

11.  James  Young  Simpson,  Landmarks  in  the  Struggle  between  Science 

and  Religion    (New  York:  Harper  &  Brothers),  p.  174,  176. 

12.  Sir  Arthur  Keith,  A  New  Introduction  to  Origin  of  Species,  Every- 

man's Library  Edition   (New  York:  E.  P.  Button  &  Co.,  1928). 


NOTES 

13.  This  book  was  Vestiges  of  the  Natural  History  of  Creation  by  Robert 

Chambers    (1802-1871),  author  and  joint  original  partner  of  the 
Edinburgh  publishing  firm  of  W.  R.  Chambers. 

14.  Reginald    Ruggles    Gates,   Human   Ancestry,    Preface     (Cambridge: 

Harvard  University  Press,  1948). 

15.  William  McNeile  Dixon,    The  Human   Situation,  GifEord   Lectures 

(New  York:  Longmans,  Green  &  Co.,  Inc.,  1935-1937). 

16.  Warren  and  Carmichael,  Elements  of  Human  Psychology    (Boston: 

Houghton  Mifflin  Co.),  p.  442. 

17.  Julian  Huxley,  Fortune,  1942. 

18.  Sir  Charles  Sherrington,  Man  on  His  Nature,  Gifford  Lectures,  1941. 

19.  Sir  Charles  Sherrington,  Rede  Lecture   (New  York:  Cambridge  Uni- 

versity Press,  1937),  p.  7. 

20.  Sir  Arthur   Eddington,    The  Nature  of   the  Physical   World    (New 

York:  Cambridge  University  Press),  p.  293. 

21.  Sherrington,  Man  on  His  Nature,  p.  268. 

22.  Charles  S.  Myers,  Hothouse  Lectures   (New  York:  Oxford  University 

Press,  1937);  Realm  of  Mind   (Oxford  University  Press). 

23.  Sherrington,  Man  on  His  Nature,  p.  357. 

24.  William  Ernest  Hocking,  Types  of  Philosophy    (New  York:  Charles 

Scribner's  Sons,  1939),  p.  98-100. 

25.  Ernst  Haeckel,  "Psychic  Gradations,"   The  Riddle  of  the   Universe 

(1899). 

26.  Charles  Sedgewick  Minot,  President  of  the  American  Association  for 

the  Advancement  of  Science,  1902  Presidential  Address. 

27.  Herbert  S.  Jennings,  Behavior  of  the  Lower  Organisms   (New  York: 

The  Macmillan  Co.). 

28.  Sir  Charles  Sherrington,  Nobel  Prize  work  on  The  Integrative  Action 

of  the  Nervous  System   (New  Haven:  Yale  University  Press,  1906), 
p.  390. 

29.  Wolfgang  Kohler,  Mentality  of  Apes    (New  York:   Harcourt,  Brace 

&  Co.),  p.  298. 

30.  Ibid.,  p.  318. 

31.  Robert  Yerkes,   Chimpanzees    (New  Haven:   Yale  University  Press, 

1943),  p.  171. 

32.  Nils  Bohr,  "Light  and  Life,"  a  lecture  on  Light  Therapy  at  the 

International  Congress  in  Copenhagen,  August  15,  1932,  published 
in  Nature  by  Cambridge  University  Press. 

33.  Hocking,  Types  of  Philosophy,  p.  7. 

34.  Eddington,  The  Nature  of  the  Physical  World,  p.  335. 

35.  Hocking,  Types  of  Philosophy,  p.  114. 

502 


NOTES 

36.  William  Ernest  Hocking,  Science  and  the  Idea  of  God   (Chapel  Hill: 

University  of  North  Carolina  Press,  1943),  p.  106. 

37.  Ibid.,  p.  108. 

38.  New  York  Times  Magazine,  December  4,  1949. 

39.  Josiah    Royce,   Lectures   on   Modern    Idealism     (New    Haven:    Yale 

University  Press,  1923),  p.  2. 

40.  Hocking,  Types  of  Philosophy,  p.  333. 

41.  C.  G.  Jung,  Modern  Man  in  Search  of  a  Soul  (New  York:  Harcourt, 

Brace  &  Co.),  p.  264. 

42.  E.  B.  Wilson,  The  Cell  (New  York:  The  Macmillan  Co.,  1924),  p.  1117. 

43.  W.   McNeile  Dixon,   The  Human   Situation    (London:    St.   Martin's 

Press,  Inc.),  pp.  144-145. 

44.  Irwin  Edman,  Four  Ways  of  Philosophy    (New  York:   Henry  Holt 

&  Co.),  p.  85. 

45.  Crane  Brinton,  Ideas  and  Men  (New  York:  Prentice-Hall,  Inc.,  1950), 

p.  533. 

46.  Hugh  Stott  Taylor,  Molecular  Films   the    Cyclotron   and   the  New 

Biology,  p.  24  and  26. 

47.  Dixon,  The  Human  Situation,  p.  34,  36. 

48.  Robert    A.    Millikan,    Autobiography     (New    York:    Prentice-Hall), 

p.  289. 

49.  Albert  Einstein,  The  World  as  I  See  It    (New  York:   Philosophical 

Library,  Inc.). 

50.  Eddington,  The  Nature  of  the  Physical  World,  p.  322. 

51.  Robert  A.  Millikan,  Science  and  Life   (Boston:  Pilgrim  Press),  p.  59. 

52.  W.  M.  Dixon,  The  Human  Situation,  The  Gifford  Lectures,  1935- 

1937    (New  York:  Cambridge  University  Press),  p.  436. 

53.  Hocking,  Memorial  Service  for  Dr.  Neal  at  Tufts  College. 

54.  Hocking,    Thoughts    on    Death    and    Life     (New    York:    Harper    & 

Brothers,  1937)  from  chapter,  "What  Ought  to  Be." 


303 


Index 


Absentee  God,  269 

Absorption,  proton  by  an  atom, 
232 

Acceptance  of  evolution,  67 

Acceptance,  facts  as  finalities,  232 

Accomplish  ends  which  are  useful 
to  the  organisms,  120 

Accomplishment,  243 

Accretion,  68 

Achieve  new  freedom,  131 

Acquired  characters,  64 

Acquired,  intentionally  or  unin- 
tentionally, 164 

Act  of  creation,  40 

Active,  131 

Actively  unstable,  11 

Active  mind,  a  phenomena  of 
stimulus  and  response,  193 

Activities  of  living  organisms,  228 

Acuteness,  262 

Adaptation,  64,  73 

Adaptive  variations,  48 

Adding-machine,  history  of  an,  48 

Adrenalin,  97 

Adrian,  231 

Adult  education,  256 

Advent  of  the  quantum  theory, 
121 


Age  of  the  earth,  24,  266 

Air-conditioning,  254 

Alchemists,  59 

Allantoin,  81 

All  the  living  substance,  31 

Amino  acids,  35,  61 

Amoeba   (e)   (ameba),  140 

Amphibians,  75 

Amplifiers,  165,  231 

Analogy,  285 

Analytical  capacity,  262 

Analyzes,  166 

Anaxagoras,  116 

Ancestry,  plants  and  animals,  62 

human,  82 
Ancient  intuitions,  211 
Andromeda  nebula,  4 
Anesthetics,  89 
Anger  of  God  to  fear,  185 
Animal  origin  of  mind,  alternate 

view,  137 
Annihilation,  288 
Anthropoids,  80 
Apes:    minds,   learn,   response    to 

stimuli,    emotional    life,    147, 

148,  149 
Appearance  of  conscious  thought, 

255 


303 


INDEX 


Appearance  of  life,  60 

Appendages,  75,  79 

Applied  science,  261 

Appreciation,  85,  239 

Archimedes,  263 

Architects,  273 

Argument  from  analogy,  286 

Aristotle,  117.  171,  214 

Armadillo,  64 

Art  of  living,  163 

Artificially  produced  elements,  12 

Artists,  273 

Arts   and   sciences,   mind's   prod- 
ucts, 91 

As  a  cosmic  demand,  232 

Ascendance  of  mind,  157 

Assimilation,  248,  251 

Assumed  metaphysical  self  of  the 
universe,  236 

Assumptions,  158,  166,  230 

Astro-physics,  273 

Astronomy,  3,  243,  267 

Astronomer,  273 

Atmosphere,  9,   17,  21 
table  of  layers,  18 

Atmospheric  weathering,  23 

Atomic  energy,  15 

Atomic  theory,  267 

Atoms,  10,  60,  230,  266 

Atom  smashing,  273 

Atoms  and  elements,  11 

Attainment,  73 

Attempt  to  bring  reason,  211 

Aureomycin,  20 

Autograph,  11 

Automaton,   117 

Autonomic  and  cerebrospinal  nerv- 
ous systems,  98 

Autotrophs,  68 

Average  man,  248 

Aversions,  275 

Awareness,  capacity  for,  88,  89 

^o6 


Basic    difference    between    plants 

and  animals  lies  in  command 

of  energy  sources,  62 
Basic  beliefs  of  idealisra,  210 
Basis  of  unity,  132 
Basketball  courts,  256 
Bathing  beaches  and  safe  boating, 

257 
Beagle  expedition,  64,  243 
Behavior,  part  of  the  machinery 

of  nature,  184 
Behavior  uses  energy,  112 
Behaviorism,  193 
Belief  that  the  world  is  a  self — z. 

living,  minded  self,  217 
Beliefs    about    origin    of    human 

species,  266 
Beliefs  about  reality,  metaphysical 

in  nature,  159 
Beliefs,  sources  of,  162,  163 
Bergson,  Henri,  107.  121.  122,  123, 

136,  153,  156,  200,  284 
Berkeley,   George,   118,    119,   130, 

140,  141,  211 
Bethe,  H.,  8 

Better  ordering  of  life,  232 
Bible,  67 

Scientific  discrepancies,  267 
Biblical  statements  literally,  267 
Biocentric  earth,  19 
Bio-chemical  synthesis,  228 
Biochemists,  61,  62,  101,  109 
Biology.  28,  237,  243,  267 
Biological  processes,  20 
Organization,   38 
Self,  236 
Biophysicists,  102 
Bi-parental,  47 
Birth  control,  253 
Blood  types,  81 
Bodies,  112,  131 
Bodies  of  truth,  272 


INDEX 


Bodily  mechanism  for  distribution 
and    combination    of    genes, 
53-54 
Body  of  each  one  of  us,  272 
Body-mind,  110,  236 
Bohr,  Nils,  12,  152 
Bondage,    131 

electrons  to  wire? 

mind  to  living  nervous  system? 
Botanists,  273 
Brain,  74 

Brain  and  body,  130 
Brain  records  the  transaction,  130 
Brain- writer,  encephalogram,   102 
Brinton,  Crane,  240 
British   Assoc,   for   the   Advance- 
ment of  Science,  202 
Broadcasting  systems,  178 
Buckner,  L.   (Force  &  Matter),  120 
Bud,  59,  201 
Builder,  60,  62 


Cabanis,  119 

Call  of  Reality,  275 

Cannon    (Wisdom  of  the  Body), 

205 
Capacity  for  discernment  of  mean- 
ing, 239 

for  life,  228 

for  self -building,  114 
Carbohydrates,  61 
Carbon,  7,  20 
Cataclysm,  59 
Catalyst,  32 

catalyzing  its  own  growth,  229 
Causality,  171 

causal  action,  172 

Causal  relations,  173 
Cells,  size,  number,  30 

hold  all  living  substance 

each  a  center  of  energy  cycles 


release  of  energy 

"The  Cell"  (E.  B.  Wilson),  229 

Character  of  the  cosmos,  239 

Character  of  the  self,  114 

Chemical  action,  23 

Chemical  rearrangement,  58 

Chemico-physical,  229,  234 

Chemistry,  20,  243 

Chemosynthesis,  69 

Chemo-therapy,  20 

Chick  embryo,  heart,  44 

Chief  arena  of  present-day  evo- 
lution, 261 

Child-spacing,  252 

Chimpanzee,  80 

"Chimpanzees"    (Yerkes),   151 

Chlorophyll,  62,  71,  254 

Christianity,   266,   275,   277,   278, 
297 

Chromosomes,  255 

City  of  meanings,   112 

Cloud  chambers,  165 

Coasting  reservations,  257 

Coexistent,  72 

Cohesiveness,  164 

Colleague  in  the  teaching  of  phi- 
losophy,  108 

Combining  new  techniques,  231 

Come  to  absolute  rest,  121 

Comparative  psychology,  141 
how  to  get  facts 
how  to  be  interpreted 

Competent  observers,  164 

Complete  division  of  the  heart,  78 

Complete   meaninglessness,   224 

Comte,  A.,  243 

Concept  of  matter,  10 

Conceptual  thought,  256 

Concerned  with  persons,  162 

Concrete   expression   of   its   free- 
dom, 114 

Condensed  summary,  129 


507 


INDEX 


Conditioned,   126 

Conditioned  reflexes,  232 

Conditioned  response  and  making 
changes  in  habits,  141 

Conscience,  275 

Conscious,  233 

Conscious  reason,  188 

Conscious  self,  258 

Conscious  thought,  255.  256 

Consciousness,  17,  109,  120,  121, 
125,  227,  230,  256 

Consciousness  implicit  in  evolu- 
tion, 137 

Conservation  of  our  most  precious 
resource,  253 

Consistency,  164 

Consolidation,  23 

Constant  adjustment  and  ex- 
change with  environment,  30 

Constancy  in  our  beliefs,  196 

Constitution,  161,  164 

Contact  between  you,  a  living 
world,  and  me,  a  living  mind, 
239 

Contemplation,  124 

Continuance  of  the  life  of  the 
body,  237 

Continuity,  63 

Continuity  of  life's  germ  plasm, 
283 

Continuum,  201 

Contrasts  between  brain  and 
mind,  128 

Contribution  to  make  to  the 
whole,  240 

Contribution  to  the  whole  course 
of  modern  life,  210 

Controlled  experiments,  247 

Control  our  behavior.  111 

Controversial  matters,  16 

Controversies,  226 

Coordination,  236 

^o8 


Copernicus,  174 

Correlated,  126 

Cosmic,  233 

Cosmic  dualism,  205 

Cosmic  dust,  9 

Cosmic  source  of  pre-existent,  57 

Cosmos,  288 

Cosmology  of  Moses,  266 

Courage,  215 

Creation,  58 

Creative  activity,  217 

Creative  Evolution,  200 

Creative  forces  still  at  work,  67 

Creative  imagination,  262 

Creative  nature  of  life  and  mind, 

123 
Creative  world-spirit,  182 
Creative  work,  273 
Creativity,  179 
Creator,  57 
Creeds,  278 
Crystals,  36,  37 
Culture  pattern,  252 
Cytoplasm,  31 
globules  within  globules,  32 


Darrow,  Clarence,  281 
Darwin,  64,  191,  244,  246 
Darwin's  Descent  of  Man,  134 
Darwin's  Expression  of  Emotion 

from  Origin  of  Species,  133 
Darwinian  principles,  203 
Death,  54,  126,  162,  185,  288 
Decisions,  265,  270 
Defects,  mental  and  physical,  248 
Degenerations,  262 
Democracy  of  death,  291 
Democritus,  193 

Demonstrable  mental  factor,  201 
Dense  crusted  bulk,  17 
Department  of  Agriculture,  252 


INDEX 


Depth  of  our  dedication,  263 

Derivative,  168 

Descartes,  117,  198,  199,  200,  207 

Descent,  63 

Descent  with  modification,  26 

Desires,  275 

Destiny,  213,  240 

Destruction,  289 

Detachments,  59 

Detection,  231 

Determinism  implied  by  natural- 
ism, 184 

Deviates,  248 

Device  to  regulate  the  actions  of 
organisms,  120 

Dextro-rotary,  62 

Differences  between  naturalism 
and  idealism  deeper  than  a 
point  of  view,  181-182 

Differential  reproduction,  65 

Differentiation  directed  by  identi- 
cal directive  groups  in  each 
nucleus,  44 

Dignity  of  man,  259 

Direct  perception,  200 

Direction,  125 

Directive  factor,  2,  227 

Discernment,  140 

Disintegration  of  an  atomic  nu- 
cleus, 232 

Disinterestedness,  262 

Disk-shaped  stellar  system,  4 

Disparate,  128 

Disposition,  113 

Dissolved,  126 

Distance  from  the  sun,  17 

Distinguishable,  126 

Divergence  of  metaphysical  as- 
sumptions, 226 

Divergence  through  variation,  49 

Diversifications,  73 

Divine  beings,  186 


Divine  thread  in  human  history, 
265 

Division  of  labor,  70 

Dixon,  Wm.  McNeile,  Gifford 
Lectures,  The  Human  Situ- 
ation, 87,  235,  265,  281 

Dogma  of  the  immutability,  244 

Dominance  of  genes  possible  but 
unpredictable,  46 

Dominant,  72 

Door  of  human  mind,  119 

Door  to  knowledge,  119 

Double  aspect  theory,  203 

Double  nature,  235 

Double  role  to  play,  1 12 

Doyle,  Sir  Arthur  Conan,  283 

Dropped  from  the  vocabulary  of 
biologists   (vitalism),  230 

Dualism,  198,  199 

Duration  in  time,  17 

Durable  satisfactions,  239 

Dynamic  micro-organism,  59 


Each  new  individual,  75 

Earth,  17 

Earth,  air  and  water,  62 

Earth's   unique   contributions,   17 

Easily  molded,  131 

Economics,  277 

Eddington,  Nature  of  the  Physi- 
cal World,  100,  168,  274 

Education,  162 

Education  for  women,  243 

Education  in  the  United  States, 
256 

Eggs,  an  available  source  of 
highly  lifted  energy,  77 

Egyptions,  296 

Einstein,  Albert,  relativity,  45,  273 

Elan  vital,  Bergson,  200 

Electrical  charges,  230 


309 


INDEX 


Electrometer,  165 
Electronic  devices,  165 
Electronic  Immortality,  283 

Science,  To-Day  and  Tomorrow 
Electronics,  10,  13,  14 

radio,    radar,    sonar,    television 
Electrons,  13,  14,  213,  230 
Electroscopes,  165 
Elements,  10,  12,  19,  230 

oxygen,  carbon,  iron 
Embryonic  gill-slits,  75 
Emergence,  137 

explain  genesis  of  mind 
Emergent,  124 
Emotional  conflicts,  262 
Emotional  life  of  apes,  148,  149 
Emotional    revulsion    of    feeling, 

290 
Emotions,  112,  271 
Empty  phrase,  124 
Encephalograms,  250 
Endless  quest,  286 
Endocrine  secretions,  236 
Ends  to  attain,  177 
Enduring  realities  of  our  world 

do  not  think  nor  plan,  188 
Energy,  7 
Energy,    system    of    causes    and 

effects,  112 
Energy  phenomena,  15 
England,  64 
Environmental,  247 
Enzymes,  36,  229,  273 
Equal,  162 

Equation   of  mentality  with   be- 
havior, 193 
Equilibration    of    chemical    con- 
tent, 236 
Eroded,  23 
Erosion,  23 
Essence,  170 
Essential  substance,  60 


Eternal,  264,  275 

Eugenics,  246 

Eugenist   emphasizes  nature,  247 

Euthenics,  246 

Euthenist  stresses  nurture,  247 

Evade  all   scales  and   test   tubes, 

microscopes  and  meter-sticks, 

109 
Every    line    and    every    motion, 

112 
Evidence,  290 
Evolution,  10,  47,  53,  62,  227,  233, 

242,  244,  245,  267 
Evolution,  its  surest  intent,  234 
Evolve,  63 
Evolving,  233 
Existence  of  God,  162 
Existence  or  survival,  65 
Expanding  Universe,  1 
Experience,  162,  232 
Experience  comes  in  to  us  from 

the  outside,  217 
Experience  of  divine  presence  and 

divine  revelation  on  the  part 

of  mystics,  184 
Experiment,  230 
Experimental  vital  impulse,  200 
Experimentalist,  117 
Explanation,  226,  227 
Extend   the  reach  of  our  senses, 

231 
Extension  courses,  256 
Extensive  evolution,  254 
Extinct,  72 
Extinction,  73,  290 
Extrinsic,  247 


Facial  and  bodily  expression,  112 
Factor    which    Sherrington    calls 

foreknowledge,   154 
Facts,  164 


310 


INDEX 


Facts  not  conscious  of  facts,  man's 

mind  is,  190 
Facts  are  not  conscious,  259 
Facts  of  science,  237 
Facts  of  sense,  269 
Factual  laws,  226 
Failure,  73 
Failures    in    ordering    our    own 

lives,  261 
False  division  of  experience.  111 
Family  limitation,  252 
Fascist,  277 
Feeble-minded,  249 
Feeblemindedness,  248 
Feeling,  232 
Fern  forests,  71-72 
Fernal,  Jean,  246 
Fierce  energies,  7 
Final  truths,  237 
Fins,  74 
First  cause,  final  cause,  cause  for 

causation,  183 
First  moral  victories,  215 
Fischer,  Emil,  35 

tried  to  piece  proteins  together 
achieved  peptides 
Fission,  68,  71 
Fitness  for  life,  17 
Fluctuates,  275 
Food,  15 

sugars,   starches,   fats,   proteins, 
15 
Food  plants,  245 
Football  and  baseball  fields,  256 
For  the  mind  is  not  identical,  130 
For  proofs,  212 
Foreordination,  185 
Foreknowledge,  future  need  pro- 
jected   for    present    building, 
44 
Forever  distinct   and   irreducible, 
198 


Form  of  energy,  230 

Form  part  of  the  bridge  between 

minds,  112 
Forms  for  functions  in  living  cells 

show  incredible  diversity,  44 
Forms  of  living  things  range  from 

invisible    bacteria    to    giant 

trees  and  whales,  30 
Formulation,  164 
Fortuitous  concourse  of  atoms,  57 
Fossil-bearing  limestones,  71 
Fossil-bearing  rocks,  63 
Free    and    not    mechanically   de- 
termined, 123 
Free  philosophy,  276 
Free  religion,  264,  276 
Free  science,  276 
Freed  by  death,  131 
Freedom    of    the   will,   221,   227, 

232,  259 
Freedom  of  the  will,  denied  by 

naturalism,  184 
Fruits,  254 
Fruit  flies,  50 
Fuel,  stored  energy  of  sun,  gas, 

wood,  coal,  oil,  peat,  15 
Fundamental  concepts  of  physics, 

time,   space,  matter,   motion, 

force,  energy,  122 
Fundamentalists,  267 
Fungi,  254 
Future  possibilities,  260 


Galaxy,  4 

Galaxies,  4 

Galton,  Francis,  246 

an  early  student  of  heredity 
Galvometer,  165 
Gandhi,  189 
Gates,  R.  R.,  82 
Gehenna,  296 


311 


INDEX 


Gelatine  tubes,  69 

Gene,  an  organic  particle,  prob- 
ably large  protein  molecule, 
46 

Gene  activities,  61 

Gene  combination,  258 

Genes,  bearers  of  hereditary  proc- 
esses, 41,  255,  259,  273 

Genetic  code,  47 

Genetic  Psychology  (literature'^. 
133 

Genetic  system,  41 

Genetics,  247 

Geneticists  sure  of  three  results 
in  normal  functioning  of 
genes,  46 

Geocentric  life,  19 

Geological  formations,  243 

Geology,  243,  267 

Germinal  factors,  246-247 

Ghost,  128 

Ghostly,  128 

Giant  fossil  animals,  64 

Gibbon,  80 

Gill-slits,  74 

Gills,  75 

Glucose,  62 

Glycogen,  61 

Goals  to  reach,  177 

God,  163,  174,  208,  233,  267,  268, 
270,  274,  281 

"God  or  no  God,"  268 

God,  perfect,  self-caused  and  the 
ground  of  everything  that 
appears  to  us  in  experience, 
118 

Golden  plover,  284 

Golf  courses,  256 

Gorilla,  80 

Gout,  81 

Grains,  254 

Grasp,  262 


Gravitational  contraction,  7 
Great  prayer  from  Phaedrus,  255 
Greek,  275 

Greek  philosophers,  116 
Green  algae,  69 
Green  plants,  15,  61,  63 
Ground-pines,  72 
Growth  by  cell  division,  40 
Guiding  and  determining  the  pur- 
poseful conduct,  114 
Giiye,  Swiss  mathematician,  36 


Habitual  reach,  284 

Haechel's  "Riddle  of  Universe," 
136 

Haemoglobin,  84,  254 

Hale  telescope  on  Palomar  Moun- 
tain, 4 

Health,  252 

Heating,  254 

Heavens,  227 

Heaven's  utmost  height,  128 

Hebrews,  296 

Hecht,  at  Columbia,  152 

Hegel,  210,  216 

Heisenberg's  Nobel  Prize  work  on 
the  quantum  theory,  indeter- 
minacy, 121 

Hell's  depth,  128 

Help  and  benefit  or  hinder  and 
injure,  112 

Henderson's,  205 

Heracleitus,  116 

Heredity,  246,  255 

Heredity,  hormones  and  habits, 
185 

Hierarchy  of  knowledge,  261 

Higher  criticism,  267 

History  of  life,  234 

History  of  the  race,  75 

Hobbes,  T.,  194 


5J2 


INDEX 


Hocking,  William  Ernest,  108, 129, 
163,  176,  178,  220,  222.  298 

Hollow  vertebral,  75 

Hormones,  273 

Horowitz  "Evolution  of  Bio 
chemical  Synthesis,"  61 

Housing,  252 

How  minds  work,  262 

Hoyle  in  Nature  of  the  Universe, 
16 

Human  awareness,  mechanisms, 
284 

Human  behavior,  162 

Human  biological  self,  235,  236 

Human  body.  111 

Human  creativity,  58 

Human  evolution,  246 

Human  individual,  236 

Human  life,  226 

Human  living,  227 

Human  meanings,  240 

Human  nature,  no  evidence  of 
divine  nature,  183 

Human  origins,  244 

Human  and  other,  229 

Human  thinking,  two  main  cur- 
rents, naturalism  and  ideal- 
ism, 181 

Human  unit,  240 

Hume,  172 

Hush-hush  attitude.  111 

Huxley,  Thomas,  159,  183 

Hypocrisy,   169 

Hypotheses,  244 


Idealism,  208,  209,  227 

Idealism     believes     in     a     living 

minded  universe,  182 
Idealists,  210,  228 
Idealists  accept  all  science,  237 
Ideas,  118,  227 


Identical,  112.  127 

Identical  twins,  260 

Identical  with  nature,  240 

Ignorance,  216 

Illumination,  290 

Imagination,  232,  240 

Immature,  224 

Immortality,  280,  281,  282 

Implement,  110 

Implemented  by  language,  255 

Imponderable,  284 

Important  and  real,  112 

Improvements,  262 

Impulse,  114 

In  all  reality,  227 

Incalculable     reality     of     mind, 

227 
Incarnation   of   the  world  spirit, 

269 
Incommensurable,  128 
Inconsistencies,  295 
Increasing  dominance,  233 
Incredibility,  288 
Indebted,  265 
Independently  created,  65 
Indestructibility  of  matter,  233 

of  mind,  126,  233 
Indifference.  225 
Indifferent  matter,  169 
Individual  discrimination,  265 
Individual  human  life,  240 
Individual  responsibility,  234 
Industry,  277 
Ineffective,  253 
Inexhaustible,  66 
Infancy.  79 
Infertility,  251 
Infinite  universe.  232 
Influence    on    physical    behavior, 

108 
Inherent  need.  278 
Inheritance,  248 


313 


INDEX 


Inherited  variations  due  to 
changes  in  germ  cells  while 
being  formed,  49 

In  nature  motion  produces  only 
motion,  120 

Innovations,  67 

Inorganic,  20,  175 

Inorganic  sources,  59 

Insanity,  249 

Instinctive  behavior  in  "little- 
brained"  animals,  145 

Instincts,  275,  284 

Instincts  by  which  birds  and  bees 
find  their  way  home,  145 
external  stimuli 
internal  drives 

Institutional  denial  that  nature 
has  conquered,  296 

Instructive  behavior,  143 

Instrument  of  a  conscious  self, 
112 

Intangible,  128,  284 

Intangible  qualities  of  conscious- 
ness, 109 

Integrative  Action  of  the  Nervous 
System,  27 

Intellect,  271 

Intelligence,  233,  245,  247 

Intelligence  or  chance,  162 

Intelligence  working  in  and 
through  natural  law,  270 

Intelligent  behavior,  146 

Intention,  229 

Intentional  changes,  254 

Interaction,  15 

Interactionism,  202,  203 

Intermediates,  248 

Internal  fertilization  of  eggs,  76 

Internal  skeleton,  74,  75 

Internal  temperature,  7 

Interpreter,  230 

Interpretation,  226,  229 


Interpretation  still  to  be  sought, 

228 
Interrelated  laws,  2 
Interstellar  gas  determines  motion, 

birth  and  rate  of  growth  of 

stars,  4 
Intervention,  188 
Intuition,  162,  200,  284 
Intuitiveness,  262 
Investigation,  247 
Inverted  way,  210 
Investigators    of    early    stages    of 

consciousness,  Romanes,  Lloyd 

Morgan,       Vervorn,       Loeb, 

Yerkes,  133 
Invisible,  128 
Ionization,  21 
Iron-charged  waters,  68 
Irreconcilable    and    antagonistic, 

268 
Irreligious,  66 
Isolated,  14 
Isotopes,  13 


James,  William,  281 

Jennings,  H.  S.,  48,  89,  132 

Jennings,  regulatory  behavior  of 
lower  animals,  intelligent  be- 
havior of  higher  ones,  140 

Jesus,  297 

Jesus  of  Nazareth,  274 

Jews,  225 

Jointed  appendages,  74,  75 

Judaism,  266 

Judgment,  128,  262 

Jung,  C.  G.,  106,  225 

Jupiter,  5 


Kant,  I.,  94,  115,  119,  127,  172, 
199.  200,  221,  232.  275 


3^4 


INDEX 


Keampffert,  Waldemar,  283 

Kepler's,  174 

Knock-out  blow,  121 

Knowing,  238 

Knowing  mechanism,  a  paradox, 

187 
Knowledge,  128,  216 
Known,  288 
Known    through    reports    of    the 

senses,  164 
Kohler,  Wolfgang,  147 


Lamarck,  63,  138 

neo-Lamarckians,   138 

Land-living  animals,  75,  254,  255 

Language,    "Miraculous   Birth   of 
Language,"  Wilson,  255 

Larger  totality,  240 

Latent  order,  261 

Law,  227 

Learned  religions,  266 

Lemurs,  80 

Level   of   man's   mental   activity, 
262 

Leverage,  115 

Leibniz,  208,  211 

Life,  17,   19,  20,  22,  59,  60,  122, 
227,  229,  240 

Life  and  Mind,  17 

Life  processes,  21 

Life-scientists,  174 

Life's  achievements,  255 

Life's  activities,  228 

Life's  first  forms,  59 

Life  solved  the  problem,  63 

Lighting,  254 

Lime,  70 

Lime-secreting  algae,  71 

Limestones,  23,  71 

Little    attention    from   conscious- 
ness, 236 


Living,  211 

Living  body,  110,  230 

Living  bodily  activity,  127 

Living  energy-systems,  10,  60,  126 

Living,  knowing,  purposive  uni- 
verse, 233 

Living  mind,  169 

Living  nervous  system,  131 

Living  systems,  19,  62 

Living  tissues,  59 

Locke,  273 

Locomotion,  75 

Lodge,  Sir  Oliver,  284 

Loeb,  Jacques,  admitted  educa- 
bility  of  mind  as  distinct  con- 
tribution of  mind  to  life, 
139 

Logic,  166 

Logical  reasoning,  180 

Logical  relations,  173 

Long-cherished  standards,  114 

Long  evolutionary  history,  260 

Looking  ahead,  215 

Loud  noise  causes  fright,  115 

Love  and  sympathy,  275 

Lungs,  254 


Machinery  of  nature,  19,  58,  162 

Macroscopic  scale,  229 

Maintaining,  62 

Make  up  the  sum  total,  128 

Mammals,  78 

Mammary  glands,  78 

Man,  117 

Man  a  thinker,  exploring  evi- 
dences of  mentality  in  his 
cosmos  wondering  if  it,  like 
himself,  is  living  and  minded, 
158 

Man  is  more  than  a  scientific  fact, 
241 


315 


INDEX 


Man-made  mechanisms  based  on 
activity  of  human  mind,  tri- 
umph of  thought  over  things, 
mastery  of  mind  over  matter, 
157 

Man,  one  of  many  animal  species, 
183 

Man,  most  interesting  fact  in  na- 
ture, 187 

Manking,  161 

Man-power,  252 

Man's  conscious  thought,  254 

Man's  evolution,  254 

Man's  place  in  nature,  271 

Manic-depressive  psychoses,  250 

Marmosets,  80 

Marxian,  277 

Marvelous,  108 

Masefield,  John,  "Life,"  33 
note  7,  301 

Master,  115 

Material,  124,  198 

Materialism,  181 

Mathematics,  243 

Matter,  212,  230 

Matter-energy,  58,  227,  228 

Matter  and  mind,  198 

Maturation,  reduction  division, 
42 

McDougall,  Prof.  Wm.,  144,  154, 
229,  284 

Meaning,  224,  225,  226,  229,  230, 
235,  239 

Meaning  it  participates,  240 

Meaning  of  life,  163 

Meaninglessness,  224,  235 

Means  have  become  ends,  238 

Means  of  expression,  255 

Means  by  which  it  receives  com- 
munications from  us,  126 

Measurable  qualities,  233 

Measurement,  230 


Mechanical   view  of   things   as  a 

whole,  233 
Mechanism,  121,  228,  230,  235,  280 
Mechanistic,  227,  231 
Mechanistic  terms,  230 
Mechanistically,  231 
Mechanists,  58 
Medicina  Paris,  246 
Medication,  250 
Meditation,  275 
Medium  of  manifestation,  110 
Medium  of  this  separation,  14 
Meiosis,     reduction     division     in 

preparation    for    fertilization, 

42 
Memorial  Service,  108 
Memory,  128 
Mendel,  reported  on  things  that 

could  not  be  seen  but  were 

indicated  by  results,  53 
Men's   minds   have   made   nature 

their  servant,  238 
Mental,   175,  198 
Mental  activity,  127,  262 
Mental  concepts.  111 
Mental  evolution,  254 
Mental  factors,  227 
Mental  instability,  249 
Mental  states,  262 
Mentalism,  235 
Mentahty,  227 
Mentally  diseased,  249 
Merely  ingenious,  210 
Metabolism,  34,  36 
Metaphysical  problem,  117 
Metaphysics,  197 
Meterological  cycle,  21 
Methodology,  165 
Mexicans,  251 
Micah,  271 
Microphones,  165 
Microscopes,  165,  231 


316 


INDEX 


Microscopic   aquatic  bacteria,   68 

Middle  Ages,  214 

Milky  Way,  4 

Millikan,  Robert  A.,  Nobel  Prize 
in  physics   (1923) 
Oil-drop  venture   (1909-12),  244 
Page  from  Autobiography,  268 
Science  and  Life,  274 

Million  volt  x-ray  tube,  14 

Milton's,  67 

Mind,  17,  114,  116,  124,  125,  127, 
131,  233,  235,  236,  240 

Mind,  a  function  of  the  brain, 
192 

Mind,  a  tool  in  struggle  for  sur- 
vival, 183 

Mind  and  body,  110,  236 

Mind  and  body  relationships,  117 

Mind  and  feeling,  276 

Mind  does  not  remove  man  from 
his  orbit  of  origin,  183 

Mind  has  revealed  the  truths  of 
science,  238 

Mind  is  first,  130 

Mind  is  the  surest  reality,  234 

Mind  knows  its  superiority,  115 

Mind  of  God,  273 

Mind    of    God — world-mind,    118 

Mind  on  a  cosmic  scale,  the  source 
of  all  mind,  157 

Mind  solely  as  object  in  nature 
subject  to  cause  and  eflEect, 
193 

Mind,  soul,  consciousness,  thought, 
reason,  will,  116 

Mind  supervises,  236 

Mind,  then,  may  have  some  lever- 
age, 113 

Mind  yoked  with  life,  128 

Minot,  Charles  S.,  presidential 
address  A.  A.  A.  S.  1922,  139 

Miracle  of  creation,  67 


Miracle-worker  chlorophyll,  61 

Mirages  of  the  world,  169 

Mirror  image,  62 

Mitosis,  cell  division,  41 

Model  of  his  world,  240 

Modern  physics,  121 

Modern  psychology,  117,  258 

Modification,  262 

Molecular  chemistry,  20 

Molecule  of  protein,  Giiye,  36 

Molecules,  10,  61 

Monism,  199,  208 

Moral  law,  162 

Moral  lessons,  215 

Moral  obligation,  218 

Moral  responsibility,  185 

Moral  sanctions,  252 

Morality  rational,   185 

Morally  responsible,  162 

More  than  a  fact,  259 

More  than  an  object  in  nature, 

259 
Morgan,  Lloyd,  144,  149,  150 
Morgan,  T.  H.  and  his  group,  50 
Most  real,  264 
Motion,  230 
MuUer,  H.  J.,  mutations  induced 

by  radiation,  51 
Multicellular  organisms,  48,  70 
Multiple  world,  175 
Musicians,  273 
Mutations,    earlier   called   sports, 

50,  72,  234,  245 
Mutilation,  251 
Myself  and  you,  239 


National   Recreation   Association, 

256 
Natural  behavior  of  animals,  154, 

155 
Natural  impulses,  275 


5^7 


INDEX 


Natural  objects  and  forces,  1 

Natural  selection,  64,  244 

Natural    substances,    1 

Naturalism,  181,  182,  198,  227, 
229,  231,  281 

Naturalism's  deification  of  nature, 
187 

Naturalists,  212,  228,  230 

Nature,  13,  208,  217 

Nature,  an  aggregate,  2 

Nature  asserting  her  rights  to  be 
considered  reality,  189 

Nature  of  mind,  puts  it  beyond 
reach  of  science,  137,  209 

Nature  of  reality,  169 

Nature  of  the  whole,  239 

Nature  productive,  182,  183 

Nature's  source,  1,  2 

Nazi,  277 

Neal,  Herbert  V..  108 

Needs  to  meet,  177 

Negative,  13 

Negroes,  251 

Nerve  stimulation,  75 

Nerve  trunk,  74 

Nervous  system,  255 

Neutrons,  12,  13 

New  equipment,  75 

New  level,  255 

New  mental  level,  255 

New  phenomena,  revealed  by  ap- 
plications of  quantum  theory 
and  relativity  cannot  be  ex- 
plained in  terms  of  classical 
behavior  of  machines,  156 

Newton,  273 

Nineteenth  century  history,  210 

Ninety-two  natural  elements,  six 
artificial,  19 

Nipponese,  277 

Nitrogenous  carbon  compound,  60 

No  existence  in  space,  233 


No  longer  pledged  to  a  scheme 
of  deterministic  law,  121 

No  purpose  noi  reason  for  world 
as  a  whole,  189 

Non-evolutionary,  64 

Nonetheless  actual  realities,  284 

Non-mental,  127,  175 

Non-physical,   127 

Non-spatial  realm  of  human 
thought,  255 

Not  a  derivative  or  product  of 
physical  nature,  122 

Not  "a  way  of  knowing,"  211 

Not  capricious,  245 

Notochord,  73 

Not  phenomena,  230 

Not  strung  along  in  casual  suc- 
cession, but  inter-penetrate, 
122 

Nova  Scotia,  284 

Nuclear  fission,  15 

Nuclear  physics,  165 

Nucleus    (ei),  12,  31,  40,  60,  234 

Nutrition,  236,  252 


Object  of  all  the  biological  sci- 
ences, 112 

Objective,  239 

Objective  fact,  290 

Objective  idealism,  217,  218,  219 

Obliteration,  73 

Oblivion,  280 

Observable  source  of  its  activity, 
110 

Observances  (religions),  worship, 
meditation,  communion,  rit- 
ual, prayer,  275 

Obvious  and  superficial  things, 
289 

Odyssey  of  the  Spirit,  216 

Offspring,  260 


318 


INDEX 


One  primary  reality,  208 

One  self-caused  being,  268 

Opinion,  128 

Optimistic  attitude  of  our  people 
toward  life  and  the  world, 
211 

Orangutan,  80 

Order  and  harmony,  3 

Order  of  Nature  (Henderson), 
17 

Organic,  175 

Organic  chemistry,  20 

Organic  particle,  61 

Organisms,  108,  112,  175 

Organization,  everywhere  present 
as  Whitehead  thinks  or  only 
in  the  somewhere  of  living 
things,  56 

Organization,  61,  227,  242,  254, 
258 

Origin,  8,  110 

Origin  and  establishment  of  na- 
ture's mechanisms  has  sup- 
planted in  our  thinking  the 
problem   of  evolution,    156 

Origin  of  the  human  species, 
266 

Origin  of  mind  in  universe  pri- 
mary entity,  133 
or  produced  by  life,  133 

Origin  of  Species  (Darwin),  63, 
244 

Oscillascopes,  165,  231 

Other  powers  to  act  in  our  be- 
half, 190 

Our  sensations  are  only  one 
channel  of  access,  232 

Oxidizing  iron,  oxidizing 
sulphur.  68 

Oxidizing  iron    (autotroph) 
another  sulphur 
another  has  pigment 


Paganism,  277 

Pageant   of   evolutionary  history, 

242 
Parallelism,  202 
Paralyzing  facts,  225 
Parched  throat  causes  thirst,  115 
Parent,  260 
Parks,  256 
Partnership,  110 

Passage  of  a  single  electron,  231 
Passive,  131 
Pasteur,  57 
Paternalistic,  centralized  activities 

of  government,  257 
Pavlov,  117,  124 
Peneplain,  23 
Penetrating  insights,  180 
Peptides,  228 
Perceivers,  119 
Perception,  127 
Perceptions,   119 
Perceptions  of  invisible,  284 
Performance,  243 
Permanent  deposit,  240 
Perpetuation,  63 
Persian  lamb,  245 
Persistence,  215 
Personal  tragedies,  261 
Personality,  258 
Perverse,  244 
Perverseness,  227 
Phenomena,  231 
Phenomenal,  167 
Philosophize,  164 
Philosophy,  161,  209,  226 
Philosophy  of  life  is  not  energy, 

112 
Photography,  283 
Photo-receptors,  154 
Photosynthesis,  68 
Phyla  of  invertebrates,  72 
Phylum,  72 


319 


INDEX 


Phylum  Chordata,  73 

Physical    events    ordered   by   the 

hand  of  God,  188 
Physical  level,  237 
Physical  objects,  168 
Physical  universe,  127 
Physico-chemical,  125 
Physics,  121,  243 
Physiological  language,  130 
Physiological  processes,  126 
Pigment,  69 

Planned  parenthood,  252 
Pliocene  Age,  82 
Planet,  5,  22,  26 
Planetary  motion,  266 
Planets  on  which  you  might  live, 

16 
Plant,  62 

Plato,  116,  117,  198,  200.  214,  275 
Pluto,  5 

Podmore,  Prof.,  283 
Poets,  273 

Political  principles,  162 
Population  policies,  253 
Populations  or  species,  65 
Positive,   13 
Positive  eugenics,  253 
Possessor  of  conscious  intention  or 

purpose,  236 
Possibilities,  227 
Possibility  of  permanence,  239 
Power:  steam,  electricity,  water,  15 
Pratt,  James  B.,  281 
Precision,  255 
Predestination,  185 
Predictable,  244 
Prejudice,  162 
Present-day  triumphs,  261 
Preserved,  237 
Preventive  measures,  249 
Primal  slimes,  242 
Primates,  80 


r 


Principle  of  Indeterminacy,  121 
Problems  of  life  and  mind,  121 
Primarily  non-mental,  124 
Primordial  dust,  126 
Process  of  creation,  244 
Processes,  227 
Processes  and  causes,  128 
Produced    life    and    the    human 

body  is  a  wonder,  235 
Product,  62 

Product  of  his  genes,  232 
Product  of  the  body,  237 
Profit  by  experience,  146 
Progenitors,  73 
Progress,  244 
Projection,  283 
Proof,  289 
Propagation,  246 
Protein     molecules,     consist     of 

thousands  of  atoms,  46 
Proteins,  60,  62 

Proteins,  Fischer  estimated  num- 
ber of  proteins  128  followed 

by  25  zeros,  35 
Proteins,  products  only  of  living 

things,  formed  only  in  them, 

34 
Proteins,  special  for  each  species 

of  plant  and  animal,  35 
Protestants,  225 
Protegene,  61 
Protons,  12,  213 
Protoplasm,     fluid    moving    and 

flowing  all  work  done  by,  34 
elements  identified,  31,  60 
Protozoa,  69,  70 
Psuedo-problem,  111 
Psyche,  201 
Psychic  factor,  R.  Lillie  and  others 

have  speculated,  39 
Psychological,  234 
Psychologists,  248 
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Psychophysical,  258 
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Public  health   problem,  250 
Purpose,  27,  227,  229 
Purposeful,  211 
Purposive,  280 
Purposive  pursuit,  177 
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Quantum  mechanics,  45 

Quantum  theory,  45,  52,  54,  96, 
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Questioning  selves,  17 

Questionnaire  by  J.  Leuba  to 
American  scientists  on  reli- 
gious beliefs,  281 

Questionnaire  by  J.  B.  Pratt  on 
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162 
Race  betterment,  253 
Race  suicide,  253 
Radar,  10,  14 
Radiation,  14 

on  genes,  51 
Radioactive,   1 1 
Radioactivity,  10 
Radium,  14 

Rapidity  of  thought,  125 
Rational,  175 
Rational  morality,  185 
Rationalistic  France.  63 
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ings, 30 

Reactions,  113,  227 

Real,  121,  167,  229,  275 

Real,  mind  is  ultimately  real,  210 
living  and  purposeful,  not  dead 
fact,  211 

Realities,  161 

Realities    beyond    reach    of    the 
senses,  162 

Realities,    mental    and    spiritual, 
213 

Reality,    163,    167,   168,    170,    180, 
209,  259 

Reahty  of  the  body,  112 

Reality   of   cosmic  influence,   154 

Reality  of  mind,  217 

Reason,  232,  240,  271 

Reasons,  manifested  when  animal 
adapts  a  means  to  an  end,  150 

Reasoning,  150,  151,  166 

Recapitulation,  75 

Receives,  131 

Receptor-neuro-eftector        system, 
142 

Recordax,  283 

Records,  282,  283 
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phy, projection,  sound  repro- 
duction 

Recreate,  131 

Recreated,  46 

Recurrence  in  thought,  232 

Reduction  division  (meoisis),  42 

Regards,  233 

Relation,  130,  240 

Relation  of  kinship,  239 

Relation  of  mind  and  body.  Ill 

Relation  of  mind  and  body,  200 
most  vital  problem  of  dualism 

Relationships    of    ultimate    ideas, 
must  use  metaphysics,  197 
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Religious  creeds,  162 

Religious  outlook,  225 

Religious  value,  267 
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Reproduced,  237 
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internal  fertilization  of  eggs,  76 
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istry, 228 
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Responsibility,  203,  232,  259 
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count foundation  of  Christian 
faith,  297 

Retain  validity,  240 

Revealer  needed,  230 

Revolutionary  changes,  67 

Rh  groups,  81 

Riddle  of  Life    (McDougall).  229 

Right  and  wrong,  162 

Ritual,  275 

Rock  and  soil,  9 

Rockies,  71 


Roeder,  K.  D.,  231 
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Royce,  Josiah,  210 
Rugby,  65 
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Russell,  H.  H.,  5 
Rutherford,  10,  12,  53 
Rutherford  and  Bohr,  12 
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Schmidt  telescope,  4 
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Schrodinger,  E.,  Nobel  Prize  win- 
ner   in    quantum    theory,    45 

Science,  2,  177,  233,  247,  277 
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Science  Today  and  Tomorrow, 
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ture is  psychology,  192 

Scientific  beliefs,  162 

Scientific  conscience,  241 

Scientific  contraception,  252 

Scientific  hypotheses,  230 
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247 

Seas,  9 

Second  character,  112 

Secularized  state,  277 

Sedimentary  rocks,  22,  23 

Sedimentary  stratified  rocks,  72 

Seeming  chaos,  261 

Self.  236,  258,  259,  261 

Self-awareness,  240 
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Self-estimation,  240 

Self-fermenting  proteins,  229 

Self-knowledge,  239 

Self-maintaining,  175 

Self -perpetuating,  175 

Self-preserving,  175 

Self-questioning,  239 

Self-restraint  and  decency,  185 

Self-scrutiny,  240 

Self-sufficiency,  263 

Self-sustaining,  59 

Self  with  values,  239 

Selves  may  be  very  unlike,  260 

Sensation,  114 

Sense  data,  239 

Sense  experience,  218,  240 

Sense  organs,  255 

Sense  of  obligation,  218 

Senses,  284 

Separation  of  pure  and  impure 
blood  streams,  78 
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Serenity,  294 

Servant,  115,  221 

Shape  and  color,  118 

Shapley  "Galaxies,"  5 

Sheol,  296 

Sherrington,  27,  111,  126,  127,  128, 
143,  154,  202 

Sicily,  70 

Significance,  254 

Significant  controls,  262 

Silica,  70 
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Simpson,  J.  Y.,  65 

Single,  unified  world,  175 

Size,  17 
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Skull,  74 

Slaveries,  277 
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Society  for  Psychical  Research,  283 

Sociology,  243,  244,  247 

Socrates,  163 

Solar  system,  3,  8 
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Solution  of  a  problem,  128 

Soul,  126 

Sound  reproduction,  283 

Source(s),  110,  162,  211 
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South  America,  64 
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Soviet,  277 
Space-charge  law,  14 
Spatial,  128 

Special  creation,  65,  244 
Special  power,  109 
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Spectroscope,  6,  165 
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Speculative  matters,  110 
Speech,  112 

Spencer,  H.,  185,  190,  191,  192 
Sperm  and  egg,  38 

union,  39 

cells  divide  and  redivide,  40 
Spinal  cord,  74 
Spinal  cord  and  brain,  75 
Spinoza,  117,  203,  207 
Spiritual  intuitions,  211 
Spiritual  universe,   126 
Spontaneous  generation,  57 
Spontaneous  self,  280 
Standards  of  right  and  wrong,  162 
Starting-point,  59 
States  of  mind,  168 
Static,  253 
Statistics,  247 
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3^3 


INDEX 


Steady  observations,  180 

Steam-whistle  affair,  124 

Sterilization,  251 

Stimulants,  262 

Stimulus,  280 

Stocks,  246 

Strange  resemblance,  64 

Stratosphere  (and  its  ozone  layer), 

18,  254 
Stresses,  249 
Strong  opposition  to  determinism, 

121 
Structure,  162 
Structure  built,  113 
Structure  of  truth,  232 
Subjective,  239 
Submerged  continents,  71 
Subphylum,  73 
Sub-rational,  175 
Substance,  118 
Subterfuge,  124 
Sugars,  starches  and  fats,  62 
Sum  of  all  reality,  119 
Summons  to  think,  232 
Sun,  7 

Superchargers,  254 
Supersensible  physics,  284 
Superstition,  162 
Surface  reactions,  21 
Susceptibilities,  249 
Sustenance,  63 

Swi&ming  in  summer,  256,  257 
Switchboard,  74 
Sympathy,  232,  240,  262 
Synthesis,  61 

Synthesis  of  all  the  facts,  110 
Synthesize,  62,  166 
Synthesize  proteins,  61 


Table  of  atomic  numbers,  13 
Tangibility,  229 


Tarsoids,  80 

Telephones,  165 

Telescopes,  165,  231 

Temperatures,  6 

Temporary  partnership,  126 

Tennis,  256 

Theoretical,  253,  261 

Theoretical  phases  of  biology,  cen- 
tral problem,  organization,  55 

Theory  of  evolution,  63,  191 

Theory  of  the  gene,  267 

Theater  for,  19 

Therapy  (Chemo),  new  agents, 
aureomycin,  cortisone,  peni- 
cillin, streptomycin,  sulfanila- 
mide and  its  derivatives,  20 

They  are  the  mind,  130 

Thermostat,  21 

Thing,  138 

Thing  that  can  limit  or  act  upon 
a  self  is  another  self,  217 

Thinker,  108,  235 

Thinkers  and  their  thoughts,  119 

Thinking,  232,  235 

This  belief  brought  release  from 
the  shackles  of  naturalism  and 
determinism,  122 

This  outer  reality  to  be  not  mat- 
ter, 217 

Thought  of  nature,  208 

Thoughts,  112,  119,  125,  240 

Time-clock  of  radiation,  24 

Time  and  Free  Will  (Bergson), 
123 

Tools  for  explanation,  230 

Tradition,  162 

Training  of  leaders,  256 

Transform,  63 

Transformation,  58 

Transfusion,  81 

Transition,  58,  59 

Translatable,  15 
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Transmitted,  261 
Transportation,  23 
Trial  and  error,  145,  174 
Tropisms,  positive,  negative,   142 
True  goal  of  science,  3 
Trustworthiness,  262 
Truth,  166,  218,  232 
Twentieth  century  naturalism,  197 
Twin  births,  245 
Two  contrasting  realities,  198 
Two  distinct  persons,  260 
Twofold  role,  112 
Two  identifiable  selves,  260 
Two  parts,  128 

Typical  vertebrate  nervous  system, 
75 

Ultimate  analysis  consists  quanta 
of  energy,  127 

Ultimate  annihilation,  292 

Ultimate  ideas,  197 

Ultimate   problems   of   our   uni- 
verse, 111 

Ultra-physics,  96 

Ultra-violet  light,  51 

Unaided  sense,  165 

Uncertainty,  121 
ties,  244 

Unchangeable,  275 

Understanding,  227,  244 

Unexamined  life,  163 

Unknowable,  227 

Unknowingness,  225 

Unknown,  288 

Unknowns,  212 

Unicellular,  98 

Union  of    (these)    two  nuclei,  39 

Unique  capacities,  259 

Unique  gene  birthright  creatively, 
259 

Unique  in  the  world,  116 

Uniqueness  of  mind,  109 


United  States  Constitution,  234 

Unity,  275 

Universal  religion,  279 
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tors in  which  certainties  are 
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Universe,  3,  15,  16,  27,  53,  121, 
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Unnecessary,  227 

Unobservable,  230 

Unobservable  mind,  237 

Unrestrained  selfishness  and  sensu- 
ality, 185 

Uranium,  24 

Uric  acid,  81 

Use  and  disuse,  64 

Usefulness,  131 

Uses  his  gene  heritage  creatively, 
232 

Uses  to  serve,  177 


Vacuum  tube,  14 

Validity,  162 

Value  judging,  280 

Values  by  which  we  live,  263 

Values,  objective  truth,  242 

Values,  permanent,  214 

Vapor,  20 

Variation,  265 

Vast  realities,  260 

Vegetables,  254 

Velocity,  6 

Verbal  inerrancy  of  the  scriptures, 

267 
Verification,  289 
Vertebral  column,  73 
Vertebrate,  73,  75 
"Vestiges   of   Natural   History  of 

Creation,"  note  13,  page  302 
Viruses,  61,  273 
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Vitalism,  228 
Vitalists,  58,  228 
Vitamins,  228 
Voltage,  102 
Voluntary  parenthood,  253 
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Wallace,  Alfred  Russell,  134,  135 
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Way  of  life,  271 

Wayward,  244 
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What  is  religion,  270 

What  Ought  to  Be,  298 
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Whipple,  8 

Whitehead,  56 
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Whole  of  things.  227,  264 
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Whose  history  is  one  history,  110 
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Will,  130,  216,  232 

Will  to  live,  285 

Wills  free,  162 
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Work,  215 

Work  involved  in  living,  31 
Working  belief,  228 
World,  128,  161 
World  as  a  whole,  273 
World  government,  162 
World-knowledge,  239 
World-phenomenon,  130 
World-questioning,  239 
World-mind,    157,   217,  218,   220, 

227,  233 
World  spirit,  214,  218,  233,  270 
World-view,  203,  205,  264,  273,  276 
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Worthy  living,  276 
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